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ABSTRACT

Shirley Hofer and Annette M. Schenkel, The Development and Evaluation of a Basic
Skills Mathematics Curriculum for Adult Learners, 1996, J. Sooy, Mathematics Education
The purpose of this study is to develop a basic skills mathematics curriculum for
adult learners, evaluate student progress, and survey the instructors' opinions.
Gagne's curriculum model was used to develop a new curriculum addressing the
problems of the traditional curiculum, Research was cited to substantiate each
curriculum change. The new curriculum successfully addressed each of the concepts
gathered from the related literature.
Student progress was evaluated at Gloucester County College from January to
March of 1996. All of the nine MAT-010 classes used the new curriculum A dependent
t-test was applied to pretest and posttest scores of the New Jersey College Basic Skills
Placement Tests for fiftyeight students. The difference i scores was significant at the .01
level. Results indicated that the students' computational achievement was significantly
improved afte covering the first two units of the text, which did not include
computational instruction. These results concur with the NCTM Standards that
concluded that remediation is more efectively taught by methods which stress
understanding and not computational drill.

All of the five MAT-010 instructors were surveyed. The results of the
opinionnaire showed that the instructors' opinions towards the new curiculum were
favorable. This was determined by the use of the Likert Method.

MINI-ABSTRACT

Shirley Hofer and Annette M. Schenkel, The Development and Evaluation of a Basic
Skills Mathematics Curriculum for Adult Learners, 1996, J. Sooy, Mathematics Education

The purpose of this study is to develop a basic skills mathematics curriculum for
adult learners, evaluate student progress, and survey the instructors' opimons. Test

results indicated that the students' computational achievement was significantly improved
after covering the first two units of the text, which did not include computational
instruction. The results of the opinionnaire showed that the instructors' opinions towards

the new cumnculumn were favorable,
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CHAPTER 1
Introduction to the Study

Introduction
This chapter presents an introduction to the development and evaluation of an
innovative basic mathematics curriculum for adults. The motivating factors underlying

this study are presented first, followed by the statement of the problem The significance
of the problem section explains the importance of addressing the specific needs of the
adult remedial mathematics student The limitations, assumptions, and procedures
sections explain the researchers' methods of pursuing this endeavor. Definitions of terms
unique to this study are also included.

Background
Af'er teaching basic skills mathematics to adults over a period of several years, the
researchers concurred that the curriculum that was in place at Gloucester County College
was not meeting the umque needs of adult learners. The opportunity to develop a more
appropriate curriculum came to the forefront when the researchers were enrolled in a
curriculum development course and were required to submit ideas for a new curculum of
their choice. The researchers were convinced that it was vital to present remedial material

in a new sequence in order to address the problems in the existing curriculum. In the
process of formulating their ideas, they contacted various publishers of basic
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mathematics texts and perused a multitude of textbook brochures. Their search for a
different sequence of topics was futile. Therefore, the researchers decided to incorporate
their ideas for a new sequence of topics into a new curriculum that applied concepts

gathered from research literature on adult education.

Statement of the Problem

The purpose of this study is to develop a basic skills mathematics curriculum for
adult learners, evaloate student progress and survey the instructors' opinions.

Significance of the Problem

All community college students must pass a basic skills mathematics test to
continue towards their degree Passing this test is a requirement before they can get credit
for, or even enroll in any non developmental mathematics course The curricula currently

in place are not as effective as they could be towards this end. Jack Friedlander (1979) of
Callfornia University stated in the Junior College Resource Review that although there has
been much experimentation in remedial mathematics course formats and instructional
formats, some existing problems persist. These problems are avoidance of remedial
courses by students, high attrition rates, and low achievement levels This is also
evidenced by an abundance of research and literature indicating particular problems of
adult learners. Current curricula do not take into account the special needs of the adult
leamners. They do not draw on the students' varied life experiences. The sequence of the

topics and the methods of teaching are exactly the same as those used in the elementary
levels. Instead, review material should be presented differently Knowles (1980) shows in
The Modem Practice of Adult Education:

From Pedagogy to Andragogy that

andragogical processes should be used in review situations as opposed to the pedagogical
methods employed when materials are initially introduced. Research also suggests
methods such as spiraling, teaching for understanding, "distributed practice",
"connectedness",

and "self-talk&' to address problems of adult basic mathematics students.

Appropriate curricular changes, however, have not been forthcoming. Because few, if
any, curricular changes have been made, there is an absence of experimental research on
these issues.
The intent and purpose of this specific basic skills mathematics curriculum is to
address these problems by providing adult learners with the experiences necessary for their
proficiency in basic mathematics using the methods suggested by research A limited
evaluation of this curriculum is also included

Limitations of the Study
The evaluation of a new basic skills math curriculum was conducted at Gloucester
County College, a southern New Jersey two year community college with an extensive
remediation program, over a seven week period from January to March of 1996. Student
enrollment is approximately 4400 with approximately a 9% minority population. All of
the nine MAT-010 classes used the new currculum for the spring 1996 semester. Five of
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the rne MAT-010 classes were evaluated after using the cumriculumn for approximately
seven weeks. All of the five MAT-010 instructors were surveyed at the end of the seven
week period.
The traditional basic skills mathematics curriculum covers computations with
whole numbers, fractions, decimals and percents. The new curriculum covers the same

material using a different sequence and approach

Assumstion
For the most part, for the purposes of this study it is assumed that the textbook,
located in the appendix, is the newly developed curriculum.

Definition of Terms
andragov - from the Greek word aner (meaning adult) thus being defined as the
art and science of helping adults (or, even better, maturing human beings) learn (Knowles,
1980)

connectedness - having value and meaning beyond the instructional context---a
connection to the larger social context within which students live, exhibited in instruction
when students address real world public problems or use personal experiences as a
context for applying knowledge (Newmann, 1993/1994)
distributed practice - practice in the form of either multiple presentations of the
infoumatton to be learned (e g., reviews) or in the form of tests; the practice sessions are

distnbuted over a relatively lengthy periods of time (e.g., three reviews m three months)
(Dempster, 1993/1994)
pedagogy from the Greek words paid(meaning child) and agogus (meaning
guide or leader)- thus being defined as the art and science of teaching children (Knowles,
1980)
self-talk - is anything one says to oneself. It can be positive, negative,
encouraging, discouraging, uplifting, self-defeating, productive or counterproductive.
Positive self-talk is motivating and answer-seeking Successful students use self-talk when
they ask themselves questions about how to begin a problem, what result is desired, what
information is gven, etc.
spiral curriculum - a concept credited to Jerome S Bruner that involves

revisiting the same curricular content and expanding the level of mastery by
building on previously learned ideas

Procedures
Gagne's curricuum model was used to develop a new cumeulum (see Appendix
A) addressing the problems of the traditional curriculum, Each curriculum change was
justified. Research was cited to substantiate each change.
The curriculum was evaluated using an experiment. Five classes were given a
version of the New Jersey Basic Skills Test as a pretest Two of the four units of the new
curriculum were covered in all of the classes The first unit covered relationships of
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rational numbers while the second covered approximation skills, problem solving skills,
and test taking strategies. Upon completion of the second unit, the five classes were given
a second version of the New Jersey Basic Skills Test A dependent t test was used to
determine whether the first two units, which do not include any computational sldlls
review, had affected student achievement.
In addition to the student experiment, all MAT-010 instructors were surveyed
This survey evaluated the sequencing of the first two units and the attitudes of the
students by means of an opinionnaire
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CHAPTER 2
Review of Related Literature

Introduction
The researchers found that there is a definite absence of related research on
remedial basic skills mathematics curricula for the adult learner. This absence of research
may be attributed to the fact that most institutions rely solely on the textbook to define the
developmental mathematics curriculum. Hence, the presentations in this chapter are only
those of related literature. The material presented is divided into the following areas of

discussion: (1) connectedness and teaching for understanding, (2) sequencing content, (3)
distributed practice, (4) use of alternative methods and estimation to teach problem
solving, (5) metacognition, self-talk, and overcoming mathematics anxiety, (6) clarity and
language, and (7) humor, games, and cooperative learning.

Review of Related Literature
Connectedness and teaching for understanding. "Making connections is a
fndamental component of a coherent curriculum Finding connections among the
students, subject-area content, and the outside world makes for more meaniigful, coherent
learning" (Pae, McGinnis, and Homestead, 1994, p. 62). Jerome S. Bruner (1977)
equates learning how things are related to learning the structure of knowledge. Newmann

and Wehlage (1993/1994) stress in their article, "Five Standards of Authentic Instruction",
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that when students address real-world problems or use their.personal experiences as a
context for problem solving, then instruction becomes connected. "Remediation is most
effective when it occurs in relationship to a student's interest and when it supports his
social, personal and vocational goals" (Sabatino & Mann, 1982, p. 49).

In his book, The Modem Practice of Adult Education, Malcolm Knowles (1980)
suggests that remedial learning should be approached andragogically, making use of the
learners' prior learning. The guidelines for adult education in Girl Scouting stipulate that
each adult learner is unique and brings prior experience to the learning situation which
should be respected and utilized (Preston, 1995).
According to Jere Brophy (199/ 1994), current research fcuses on the role of the

student, recognizing that students try to make sense of information and relate it to what
they already know. Students need to develop and link new knowledge to preexisting
knowledge and beliefs and to anchor the newly acquired knowledge in concrete
experiences. These methods will enable the students to get beyond the rote memorization
of rules to achieve understanding. Bruner (1977) suggests that the ability of students to
generalize develops from the understanding of a subject, and that students should strive
continually to relate newly acquired information to the subject. According to Sheila
Tobias (1993), mathematics is usually taught in fragmented blt by teachers who were
taught the same way. Students are tested on the discrete bits, never realizing how these

pieces of information are integrated.
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In agreement with Brophy's theories, Tobias (1993) writes that students long to
understand facts in context, to find connections~ and to comprehend underlying structures.
The rules are minimized as students are shown the connectedness of the content Using
historical facts or relating an example to a student's life experiences, thereby making the
concept part of long-term memory, is a more effective alternative to memorizing rules.
"The facts must be presented in some connection and in some sort of system, since
isolated items are laboriously acquired and easily forgotten" (Polya, 1990, p 218).
The following quotation from Polya (1990) emphasizes the importance of
understanding versus memorization, "To apply a rule to the letter, rfigdly,
unquestioningly, in cases where it fits and in cases where it does not fit, is pedantry. .
Some pedants are quite successful; they understood their rule, at least in the beginning
(before they became pedants). .. . And if you are inclined to be a pedant and must rely

upon some rule learn this one: Always use your own brains first" (p. 148-149),
Sequencingcontent. Bruner (1977) advocates use of a spiral curriculum to
effTctively teach basic mathematical ideas. It should be structured like a funneJ, "To be in
command of these basic ideas, to use them effectively, requires a continual deepening of
one's understanding of them that comes from learning to use them in progressively more
complex forms" (p. 13). John Dewey (1938) had even used this same metaphorto
describe how to organize subject matter. He suggested that acts and ideas "become the
ground for further experiences in which new problems are presented. The process is a
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continual spiral" (p. 79). Bruner suggests that the curriculum cultivates the student's
mathematical intuition and allows the student to revisit the same curricular content,
thereby expanding the student's level of mastery. Oliver (1965) suggests that each revisit
be considered as a loop in the spiral, differing from the forner loop both in depth and
perspective,
The sequencing of the curriculum should depend primarily on the knowledge and
experience of the students (Houle, 1972). Pedagogical models of learning are not
appropriate for adult remedial or review situations. The logical sequence of the
curriculum, which is necessary in the pedagogical model, should be replaced by a sequence
prompted by readiness (Knowles; 1980) <Adults, whose conceptual equipment is already
fairly sophisticated, might best learn elementary mathematics the second time around by
diving in somewbere, anywhere at all, and, assisted by an informed interlocutor, proceed in
ever-widening concentric circles" (Tobias, 1993, p. 168). Tobias likens the mathematical
links missing from most adult remedial students' understanding to dropped stitches in a
knitted garment. She believes that adults should be able to pick up the lost stitches
without having to knit the entire garment again, Teachers of adults must assume that they
are "experienced, able to think for themselves, and eager to understand" (p. 168),
Distributed practice. Dempster (1993/1994) is a proponent of distributed or
spaced practice, either multiple presentations of the material or multiple presentations of
tests.
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"Research has shown that, under certain conditions, practice may either reduce the
effects of interference or result m proactive or retroactive facilitation of learning.
For example, the acquisition of skill in multiplication is normally hampered by brief
exposures to problems with similar or identical digits and products, because
problems encountered early in a sequence interfere with problems introduced Tater
and vice versa. But with continued practice on both old problems and new
problems, these difficulties can be avoided" (p. 204).
The NCTM Standards (1989) suggest "the systematic maintenance of student learnings,
while opposing "extended periods of individual seatwork practicing routine tasks" and
'"rote memorization of facts and procedures" (p. 129). The efficacy of distnbuted practice
is evidenced by research at all instructional levels. Walberg (1988) reported that spaced
practice interspersed with other activities is superior to equal amounts of time devoted to
massed practice
"AIthough 'massed' practice, which occurs over a relatively brief period (of time),
may result in rapid acquisition of new material, the learning is not as durable or as
resistant to interference as that acquired through frequent distributed practice.
Research suggests that distributed practice does more than simply increase the
amount learned; it frequently shifts the learner's attention away from the verbatim
details of the material being studied to its deeper conceptual struture" (Dempster,
1993/1994, p. 204).
Use of alternate methods and estimation to teach problem solving. In her writings,
Sheila Tobias (1993) points out that life experiences can be used to develop methods of
doing mathematical problems. She proposes that students need to be encouraged to use
personal reference points and intuition to restructure problems so that they make sense.
From the very earliest of grades, intuition is discouraged and using a student's knowledge
of his own world is almost never tapped as a resource "intuition can be developed like
any other skill. It responds to exposure to math and to other related experiences" (p. 143).
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In Overcoming Math Anxiety. Tobias (1993) makes the point that teachers do
their smldents a very big disservice by portraying themselves as infallible always able to
come up with the correct answer easily and without any error along the way, even
appearing sometimes to pull the answer right out of the air If a student does not
understand how the teacher came up with the correct result, it sometimes leads the student
to believe he is incapable of ever solving these types of problems, reinforcing his already
suffering self-esteem.
Instruction at the elementay school level has fostered the notion of one and only
one method to solve each problem. Different methods should be actively encouraged
(Tobias, 1993). Brophy (1992/'1994) suggests that students should be encouraged to

develop their own explanations, make predictions, and debate alternative approaches to
problems. Tobias (1993) also notices that most adults are ashamed of any methods they
devise on their own to solve problems, assuming them to be inferior to the "right method7',
thus rendenng them useless.
Remedial students do not need more rules to memorize, they need fewer rules and
more understanding. A better approach would be to relate the concept to something the
student already has in his long-term memory Understanding a problem would eventually
lead the student to come up with a useful algorithm or rule of his own, possibly differing
from the generally accepted rule, but effective nonetheless. Another suggestion for
understanding various mathematical concepts could be to study how and for what purpose
the algorithms used most commonly were developed. If concepts are introduced when
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they are needed, and the student given some histoncal insight, it becomes easier for the
student to remember the associated algorithm (Tobias, 1993).
Both Polya (1990) and Tobias (1993) expound on the use of estimation as an
Important and useful tool. Preoccupation with getting the "right answer" in their previous
mathematics studies hinders many students' use of this extremely invaluable tool.
Automatic usage of this tool would be beneficial to all students throughout theW lives.
The 1989 NCTM Standards call for, among other things, the teaching ofpaper-and-pencil
estimation along with less computational drill and practice. "Real mathematics the kind
we need for everyday problem solving - involves estimation, at least for starters, so we can
anticipate what the solution ought to look like before we punch numbers into our
calculators" (Tobias, 1993, p.40).
Even educated guessing has its place in mathematics education. "Many a guess
has turned out to be wrong, but nevertheless useful in leading to a better one" (Polya
1990, p. 99). Wrong answers can be viewed as steps to obtaining the correct answer
provided the student is willing to use the knowledge gained from the problem-solving
process. As Tobias points out, "The process of checking one's guess very often mimics
the algorithm or formula by which the problem will eventually be solved" (1993, p. 144).
Polya suggests learning from the problem by looking back. He admonishes students to
check the result, check the argument, derive the result differently, use the result for some
other problem, reinterpret the problem, interpret the result or state the new problem. "A
good teacher ... brings in the scratch paper he used in working out the problem, to share
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with the class the many false starts he had to make before solving it (Tobias, 1993,
p.53).
Metacognition self-talk and overcomine mathematics anxetv. "Metacognitive
skills are related to thinking about thinking, and more precisely, thinking about one's own
learning.... The importance of spending effort on the development about thinkingabout-thinldng skills

becomes especially clear when it is realized that students who are

able learners develop these skills intuitively" (Ganz & Oanz, 1990/1993, p 64)
Self-interrogation is one important metacognitive technique. Brown, Bransford,
Ferrara, and Campione (1982) suggest that successful learners use sef-quesuoniong among
other strategies. Brophy suggests that teachers "model the strategic applications of skills
via 'think aloud' demonstrations. These demonstrations make overt for students the
usually covert strategic thinking that guides the use of the skills for problem solving"
(1992/1994, p. 189). Along the same lines, Tobias suggests that the teacher should show
the student the entire thought process used in solving problems (1993)
"The best is, however, to help the student naturally The teacher should put
himself in the student's place, he should see the student's case, he should tty to
understand what is going on in the student's mind, and ask a question or indicate a
step that could have occaredto the student himself (Polya, 1990, p. 1).
Polya repeatedly suggests questions for the would-be problem solver to pose.
Acquiring the skill to independently pose these questions is an underlying theme in his
classic book, How to Solve It. Questioning oneself to solve a problem is one positive
form of self-talk. According to Tobias (1993), replacing negative self-talk such as, "Oh,
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no, I can't do this problem!", with appropriately modeled questions, is a desired goal for
remedial students. She also suggests using questioning self-talk when the student "goes
blank'.
Much mathematics anxiety is produced by giving students rules without
understanding.
',Math anxious people seem to have little or no faith in their own intuition. If an
idea comes into their heads or a strategy appears to them in a flash, they will
assume it is wrong. They do not trust their intuition. Either they remember the
'right formula' immediately, or they give up" (Tobias, 1993, p. 66).
Fear of making mistakes, in a seemingly arbitrary subject, leads to anxiety. Perhaps the
greatest cause for anxiety, however, is the myth that mathematical ability is inborn, not the
result of hard work. "Parents . . unwittingly foster the idea that a mathematical mind is

something one either has or does not have' (Tobias, 1993, p.53).
"Only in the United States do people believe that learning mathematics depends on
special ability. In other countries, students, parents, and teachers all expect that
most students can master mathematics if only they work hard enough" (National
Research Council, 1989, p.10).
To reduce aniety, it is important to dispel the myth that mathematical ability is
inborn Also, students need to reject the ideology that "if we haven't learned something
so far, it is probably because we can't" (Tobias, 1993, p.62). Remedial mathematics
programs should include, along with the necessary instructional help, strategies to reduce
mathematical anxiety by substituting positive beliefs for these negative ones (Dew,
Galassi, & Gallasi, 1984). Because test anxiety and mathematics anxiety seem to overlap,
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as Sarason (1987) notes, in general, strategies used for mathematics anxiety will work for
test anxiety as well (Dew, Galassi, & Gallasi, 1984).
Clarity and language. Conciseness is an importain component of clarity Clear
explanations and modeling from the teacher are important, but so are opportunities to
answer questions about the content (Brophy, 1992/1994). "The ability to 'say what you
mean and mean what you say' should be one of the outcomes of good mathematics
teaching. This ability develops as a result of opportunities to talk about mathematics. to
explain and discuss results which have been obtained, . . ." (Cockroft, 1982, p. 72).
'Differences in meaning between common language and mathematical language do
get in our way .. . There are conflicts between the common everyday use of words and
the use of words in math" (Tobias, 1993, p. 37) Many words, like "multiply", mean one
thing when first introduced in the language context but in the mathematical context may
mean something quite different. Additional confusion arises when "-multiply" is used to
represent the mathematical operation, because it has two different effects which depend on
the specific numbers involved. Tobias (1993) gives many more examples of words
eliciting this kind of confusion and symbols with ambiguous meanings In her book, she
quotes H. Poincare, a mathematician and educator; as saying," ... a definition is
satisfactory only if the students understand it" (1993, p. 54).
Humor. games. and cooperative learnuna. Remedial adult students can benefit
from the use of humor in the cumculum. Retention and comprehension are both aided by
the use of humor (Kaplan & Roscoe, 1977), Tobias (1993) readily uses cartoons to
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illustrate many situations in her book, Overcomini

Math Anxietv, and Polya uses humor

throughout his book, How to Solve Tt.
"Given the choice between two techniques, choose the one involving the learners
in the most active participation" (Knowles, 19iO, p 240) Silberman (1990) also stresses
the principle of active learner participation. The use of games and manipulatives in the
Ciassroom provides for active student participation.
A relaxed and collaborative climate for review is preferable to the competitive and
judgmental climate needed in pedagogical situations (Knowles, 1980). Tobias encourages
teachers to have students work in groups, recognizing that competition increases tension
(1993), Schoenfeld (1985) suggests that working in small groups facilitates the learning
process For example, as students ustify to other group members their reasons for
choosing alternative solutions, articulation of knowledge and reasoning is promoted
Students also receive practice in collaboration, a skill needed in real-life problem solving.
"The growing body of research on cooperative learning indicates that this mode of
instruction is an effective instructional technique with students of all ability levels and in atl
areas of mathematics, from remedial mathematics to college calculus and beyond"
(Prichard & Bingaman, 1993, p. 221). Slaven (1990), a staunch proponent of cooperative
learning strategies, proposes that these strategies have a positive effect on student selfesteem, thereby reducing mathematcs anxmety.
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CHAPTER 3
Procedures

Introduction
This chapter presents a discussion of the procedures used in the development and
limited evaluation of a basie skills mathematics curriculum for adults A detailed
discussion of the development of the curriculum is presented first; followed by discussions
of each of the following: justification of curriculum changes, evaluation of student
progress, and a survey of instructors' opinions.

Development of the Curriculum
This basic skills mathematics curriculum was developed to provide an alternative
means to increase adult learners' proiciency in basic mathematics This was accomplished
by changing the sequencing of the contents, as well as the actual learning experiences, to
be more effective in helping the adult learners integrate mathematical concepts with their
life experiences More specifically, this was developed to replace the traditionally
sequenced MAT-010 curriculum previously in use at Gloucester County College.
This curriculum was developed using Gagne's model of curriculum development
(Appendix A). His model was selected because it best suited this revision of an already
existing curriculum and allowed for the formative and summative evaluations that are
needed to assess the curriculum while being implemented. Because the researchers were
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changing the sequencing of this particular curriculum, Gagne's philosophy of hierarchical
sequence seemed appropriate as a guide (1987, p. 231). Another reason for choosing his
model was that it is goal driven, a real necessity for this particular curriculum The model
was followed in its entirety. The following is a description of how each step in his model
was accomplished.

Analyss of needs and identification of needs. Prior t the development of This
cumculum, the basic skills mathematics classes at Gloucester County College experienced
problems with retention, attendance, and successful completion. These problems indicated
that the curriculum was not meeting the needs of the students. All students are required to
pass a basic skills placement test to continue towards their degree. Passing this test is a
requirement before they can obtain credit for, or even enroll in, any mathematics course at
the college. The main purpose, then, of the MAT-010 course is to prepare the student for
successful completion of this test. The students are mostly "adult learners" who have
already completed many courses throughout their lives that dealt with the basic skills
mathematics topics, but have had trouble either with the retention of these skills or with
the test format itself The previous curriculum did not take into account the special needs
and restraints of the adult learners nor draw on the varied experiences that they all have

acquired.
Goals and objectives. The goals of this curriculum were more or less dictated by
the college. It should be noted that passing the basic skills placement test is the main
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reason for taking this course and as such is a goal of each individual student. Another
important goal is the development of thinking, reasoning, and problem solving skills
Identify alternative ways ofmeetmn the needs After spending hours in search of
alternatve learning experiences already being used and inspecting every publisher's texts
at the NJEA Convention, the researchers determined that there exists very little material
for adult learners. The researchers also asked colleagues, GED mathematics teachers, and
anyone remotely connected with this field for input and ideas. One professor at
Gloucester County College, Roseann Foglio, gave very meaningful input and was very

interested in this project and its implementation.
Manipulatives, study groups, collaborative learning, educational games, and

competitions were identified as alternative methods of instruction to supplement the
already exiting Academic Support Lab and Computer Lab. Adult remedial mathematics
students have all been taught this material many, many times before using mainly the

methods of lecture and drill, For this reason, this curriculum strives to limit the use of
these two types of learning activities

Design of system components. Most of the system components were already in
place. The MAT-010 course is a fifteen-week course consisting of two classes per week
which meet for one hour and fifteen minutes each. A placement test is given to each

student prior to enrollment in the class. This is used as a preassessment test. Additional
individual learning takes place in the Computer Lab and the Academic Support Lab where
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tutorng is provided. Components that were designed specifically for this new curriculum
were based on the researchers' application of related literature. They include learning
experiences that are composed of both group-oriented and self-paced actlvltes such as
games, competitions, and collaborative assignments.
The course is divided into the following four units: (1) rational numbers, (2)
approximations, estimations, and test taking, (3) multiplication and division of rational
numbers, and (4) addition and subtraction of rational numbers Each unit includes
instruction, applications to real life, and games At the end of each unit, a comprehensive
multiple choice test similar to the placement test is given to assess how close each student
is to the goal.
For the structure of tis curriculum to be effective, the researchers agree with
Jerome Bruner and Robert Gagne that the structure is inherent and needs to be revealed to
the learner in deliberate, well thought out stages (Deighton, 1971).

Analysis of resources required. resources available. and constraints This
urriculum requires adult learning activities and, specifically, adult manipulatives and
games. These are not available commercially.
The Academic Support Lab is already in existence and provides tutoring and
computer availability among other features Tests similar to the placement test have been

devised
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One constraint is getting a group of instructors together on their own time to
facilitate implementation of this new curriclum, Because this curriculum is so different
from the previous one, problems are encountered with personnel who just don't want to
change. This curriculum must be implemented in its entirety to be both effective and
meaningful.
Action to remove or modify constraints The original three pilot classes were
taught by three instructors who were enthusiastic and trained to use the materials and text.
The current field testing consists of all of the MAT-010 instructors and all of the classes.
There are scheduled semi-monthly meetings to address specific problems or concerns,
promote enthusiasm, discuss student feedback, and facilitate summative evaluation These
meetings are collaborative in nature. Statistics are being gathered to be presented to
future instructors at orientation. It would be imperative that the instructors using the
curriculum be given training speoifc to it.
Selection or development of instructional materials. Because of the unavailability
of materials for this project, most of the researchers' time was spent devising original
materials. While devising these materials, they needed to keep in mind the cumulative
nature of learning. It was necessary to devise each activity so that it draws on a
previously learned experience as was expounded by CGagne (Deighton, 1971). After
researching all available related literature, the applicable theories were incorporated into
this new curriculum.
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Desian of student assessment procedures. In order to pass this course, the college
has mandated that a student pass the placement test. Formative testing ensures the
preparedness of each student At the end of each unit students are given a comprehensive

test similar to the placement test, These tests are used diagnostically to indicate student
progress and as a tool in developing test taking strategies.
Field testing The researchers and one other instructor taught pilot classes using
the new curriculum, Roseann Foglio observed classes and helped with necessary revisions
to make the course more effective. Feedback from these faculty members and from the
students involved helped with initial formative evaluation. Additional formative evaluation

and teacher traintig will be ongoing.
Adjustments. revisions, and further evaluation. It is intended that adjustments and
revisions will be made after a full semester using this curriculum.
Summative evaluation. This should take place only after severa semesters have
elapsed Hopefully, the information collected during this period will show the curriculum
to be more effective. This would be shown by increases in student retention and increases
in the percentage of students who succeed in accomplishing the requirements to go on in
their mathematics endeavors, At that time, questionnaires completed by participating
faculty would be used to evaluate and revise the currculum.
Operational installment. Every MAT-010 class is using the new curriculum and
text for three semesters concluding in the spring of 1997. The curriculum is still in its
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field-testing stage. Formal operational installment will occur only after favorable
sammative evaluation

Justification of Cumiculum Changes
This new curriculum addresses the problems of the traditional curriculum. In the
process of its development, each curriculum change wasjustified. The curriculum applies
concepts gathered from related literature which were cited to substantiate each change
These concepts, coupled with the researchers' ideas for a new sequence of topics, were
the foundation for the development of this new curriculum.

Evaluation of Student Progress
A limited evaluation of students' progress using the new basic skills mathematics
curriclum was conducted at Gloucester County College over a seven week period from
January to March of 1996. All of the nine MAT-O10 classes used the new curriculum
during the spring 1996 semester. Five classes were given a version of the New Jersey
College Basic Skills Placement Test as a pretest. This test is an indicator of the students'
computational skills with all forms of rational numbers. Two of the four units of the new
urriculum were covered in all of the classes. These units only covered the relationships
of rational numbers and the use of approximation skills, problem solving skills, and test
taking strategies. No computational skills were taught prior to the mid-semester test The
five classes were given a second version of the New Jersey College Basic Skills Placement
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Test as the mid-semester test. A dependent t test was used to determine whether the first
wo units had affected student achievement it computational skills.

Survey of the Instructors' Opinions
All MAT-010 faculty were surveyed at the end of the seven week period when
they had completed the first two units. All of the instructors had previously used the
traditional sequence to teach basic skills mathematics. This survey evaluated the
sequencing of the first two units and the attitudes of the students by means of an
opmlonnamie. The survey used was validated by the jury method It was also field tested
prior to distribution
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CHAPTER 4
Analysis of Data

Introduction
This chapter presents the analysis of the development and limited evaluation of a
basic skills mathematics urrculum for adults. The limited evaluation of the new
curriculum is followed by the results of an evaluation of student progress and a survey of
instructors' opinions.

Evaluation of the Curriculum
The limited evaluation of the new curriculum consists only of citing text locations
of selected examples addressing each of the concepts gathered from the related literature.
The evaluation is summarized in Table 1.

Table 1
Evaluation of the Curriculum

Concept Addressed

Connectedness and teaching for
understanding

Selected Examples

"Links" - pages 5, 6, 19, 31, 33, 49, 69, 109
Real-life applications - pages 78-80, 155-160
Using holistic geometric interpretation to
understand square roots pages 69 74
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Table 1, continued

Concept Addressed

Sequencing content

Selected Examples

Table of Contents - page vii

Preface - page ix
Percent problems addressed - all
faur units
Distributed practice

"Mental Math Challenge 1, 2, and 3"pages 17, 57, 67

Use of alternate methods and estimation

Alternative methods instruction - pages 11,
20, 35, 63, 125
Estimation - Unit 2

to teach problem solving

Metacognition, self talk and
overcoming mathematics anxiety

Letters to the student - pages 1-2, 9-10, 90
Modeling self-talk - pages 27, 37-38, 42, 96,
114, 133
Preface - pages ix x

Clarity and language

Illustration - page 105
Language of percent - page '23

Humor, games, and cooperative learning

"Irv" - pages 2, 22, 74
Cartoons and graphics - throughout text
Card games, puzzles, brain teasers - pages
163-179
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Evaluation of Student Progress
Using pretest scores and posttest scores of the New Jersey College Basic Skills
Placement Tests for fifty-eight students, a two-tailed dependent t test was performed. The
test indicated that the results were significant at the .01 level. The results are shown in
Table 2.

Table 2
Evaluation of Student Progress

Number in Sample (n)

58

Mean of the Differences of Scores (d)

29.1 897

Standard Deviation of the Sample (Sd)

17.8005

Mean of the Difference of the Population (M)

0
12.4886 *

t-score

I Significant at the .01 level

Analysis of the Surve
The survey was comprised of twelve questions (Appendix B). It contained both
forced-response and open-ended questions The results of the forced-response questions
indicated that the new sequencing, the teaching of estimation skills, and testing in class
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with review appeared to be beneficial to the students The students seemed to be more
attentive, participated more, and responded favorably to the distributed practice activities.
These results are summarized in Table 3.

Table 3
Responses to Opimonnaire

"

'""
Agree

1
2

Strongly
Agree
3
0

3
4
5
6

1
3
0
3

3
1

7

0

0

8
9

0
4

10

3

5
1
1

Item No

1
0

Undecided
1
0

Disagree

Strongly

0
5

Disagree
0
0

0O

l
0

I

0
0
0

0
0

0
0
0

0
2

0

0
0TO
1

0

2

0TO
To

0

The results of the open-ended questions follow.
It was noted by one respondent that the use of an approach of understandkig

concepts versus learning a particular method fosters students confidence. The respondent
also mentioned that estimation was instrumental in building positive test taking and study
habits. Another respondent commented that the information is presented in such a way
that the students realize their basic mathematics inadequacies. The introduction of rational
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number relationships early in the text enables the students to understand number
relationships without the complication of arithmetic operations.
Two respondents identified the need for inclusion of mixed review activities in
Unit 3. Additionally, one respondent suggested the inclusion of supplemental quizzes.
One final comment was that this curriculum is such a relief from the drudgery of tedious
review of arithmetic operations, thus proving that one can elevate as one remediates.
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CHAPTER 5
Summary, Conclusions, and Recommendations

Introduction
Chapter five concludes the development and evaluation of a new basic skills
mathematics curriculum for adult learners, The first section, Summary of the Findings,
provides a synopsis of the study. The second section, Conclusions, states the conclusions
drawn by the authors as a result of this study. The final section, Recommendations for
Further Study, suggests further research for future analysis of the curriculum.

Summarv of the Findings
The limited evaluation of the new curriculum concluded that each of the concepts
gathered from the related literature was addressed by the new curriculum.
Student progress was evaluated using pretest scores and posttest scores of the
New Jersey College Basic Skills Placement Tests for fifty-eight students, A two-tailed
dependent t test showed that the improvement in computational skills evidenced by the
achievement test scores was probably not attributable to sample error The difference in
scores was significant at the .01 level.
The results of the forced-response questions of the opinionnaire showed that the
instructors' opinions towards the new curriculum were favorable. This was determined by
the use of the Likert Method.

Conclusions
The new currmculum successfully addressed each of the concepts gathered from the

related literature 'Using a dependent t test, results indicated that the students'
computational achievement was significantly improved after covering the first two units of
the text, which did not include computational instruction. The difference was significant
at the ,01 level. These results concur with the NCTM Standards that concluded that
remediation is more effectively taught by methods which stress understanding and not
computational drill.
The survey of instructors showed not only were the instructors in agreement with
the new curriculum, but none of the responses showed any disagreement. The majority of
instructors strongly agreed with the new sequencing, testing in class, and teaching
estimation. Also, the majority noted an mncrease in class participation and attentiveness,
and that the students seem to like the new sequencing and the card games.

Recommendations for FurtherStudy
One recommendation is that the instructors be surveyed again at the conclusion of
the semester. This would improve the reliability of the study. The researchers also
recommend that the evaluation of student progress be repeated at the end of the semester,
on a greater scale, and on a regular basis in future semesters.
Another area that the researchers feel should be investigated is the impact that the
successful completion of the first two units has on the mathematics anxiety level in

3.3

remedial adult learners Because unit two deals extensitely with coping wth test and
mathematics anxiety, ideally there should be a reduction in anxiety along with the
improved achievement already evidenced.
The researchers would like to see this curriculum tested in other omnmunity
colleges and research done on its effectiveness in contrast to existing remedial
mathematics curricula. The curriculum could also be studied for possible use in other
appropriate andragogical settings, replacing the traditional curriculum that emphasizes

computational drill. G-ED classes and high school remedial mathematics classes are two
examples of where this new sequencing may prove beneficial. In addition, adoption of a
core curriculum, as suggested by the NCTM, necessitates research that addresses the
Tathematics education of underachieving students (1993).
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APPENDIX A
Gagne's "Steps in Instructional System Development"

1 Analysis and identification of needs
2. Definition of goals and objectives
3. Identification of alternative ways to meet needs
4. Design of system components
5. Analysis of:
(a) Resources required
(b) Resources available
(c) Constraints
6

Action to remove or modify constraints

7. Selection or development of instructonal material
8. Design of student assessment procedures
9

Field testing: formative evaluation and teacher traimng

10. Adjustments, revisions, and futher evaluations
11. Summative evaluation
12 Operational installment

3S

APPENDIX B

Opinionnaire for Instructors

SURVEY
Part A - The following statements represent opinions Please check your position on the
scale as follows:
I - J strongly agree.

2- I agree

4- I disagree

3 - Iam undecided.

5 - I strongly disagree.

1.) The sequence of this new curriculum appears to be more beneficial to the students
2

3

4

5

4

5

2.) The students seem to dislke thbs new sequence
2

3

3.) The students seem to like the activities involving the decks of cards.
2

3

4

5

4.) It is more enjoyable teaching this course using the new curriculum.
2

3

4

5

5.) The students seem to be more attentive and/or interested m the material being taught,
1

2

3

4

S

6.) Testing in class and going over the problems after completion is a beneficial learning
experience.
1

2

3

4

5

7.) Comprehensive tests are less beneficial than unit tests
I

2

3

4

5

8.) The students seemed to respond favorably to the 'Mental Math CLallenges' spaced
throughout Units 1 and 2.
2

3

4

5

9.) Teaching estimation as an essential learning tool has benefitted your students this
semester.
2

3

4

5

10.) An increase in class participation has been noted.
1

2

3

4

5

Part B Please complete each of the following,
11.) List any advantages/strengths pertaining to this curriculum.

12.) List any disadvantages/weaknesses pertaining to this curriculum.
.................................................

_. . . . .........

.

.

. . ........

.

.

. . .

13.) Comments (particularly those comparing this new curriculum to the old curriculum):
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Instructions

How to Use this Textbook
Notice the red rectangular areas throughout this book. These areas contain answers to the problems or
questions. Do each problem as you proceed, writing your answer on your paper. Immediately check
yourself by placing the RED ACETATE CARD over the red rectangular area to see if you are correct. If
you have made a mistake, draw a circle around your answer This will prepare you to ask pertinent
questios. It will also help indicate those areas on which you need to concentrate.

How to View Stereograms (on the cover)
Learning to see these images may take some practice. If you don't get them at first, don't be
discouraged. With a little practice it usually becomes much easier to see them.
The viewing environment is very important. For new viewers, it should be relaxed and quiet with good
lighting Be sure to keep the image still and level at all times. You need to be able to relax and
concentrate for a while without disruptions.
Method I Position the image a comfortable distance away from you - usually 18 to 24 inches. Allow
your eyes to relax and 'space out' or wander away from a fixed focal point. When you see
the repetitions in the patrern try to 'lock in' on them so that they overlap You should begin
to see the 3-D image emerge Don't force it too hard, but slowly try to bring it into focus.
When you have it, you should be able to look around at other parts of the picture.
Method 2: Look at the "convergence dots" at the top of the picture and allow your eyes to relax and
cross slightly until you see three dots, Look at the center dot and wait until your eyes have
focused comfortably on it Slowly lower your view to the rest of the image, and you should
see the 3-D image
Method 3: Position the image so that it is touching your nose. You won't be able to focus on it, but
that's OK. Relax your eyes so that you see a blurry mess of colors, and wait a few seconds
until it feels comfortable. Now, slowly move the image away from your face. Don't try to
- v -

look at the image or focus on it, just relax and slowly move it away. Soon, you should start
to see depth in it. Let the image develop, but don't force it. Be patient, and soon the 3-D
picture will become clear

f you lose it at any time, just start over

Solution to stereogram on the cover:

M A T H
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This book is not a book of tricks. This book is a unique, non-threatening, and proven approach to
mastering essential math. Math educators are always seeking better, more effective methods for helping
math anxious adults. The approach offered presents a new method of learning. Instead of following the
traditional sequence of math concepts, the students are shown how numbers actually work.
The fallacies that especially the American people labor under, do hinder our mathematical
achievement as a whole. Americans tend to think that people who excel in math, or science for that
matter, must be gifted. The Japanese, in contrast, consider people who excel to be those who have
worked very hard at the particular subject. When a student has any difficulty with math, he is made to
feel as if he is not "gifted" and rather than work hard to master the math skill, uses his "not- giftedness"
as an excuse for continued failure. Unfortunately, the people around him, products of the same system,
most times do not help the student to see this fallacy, as quite a few of them are still suffering from the
same misconception about themselves. Sheila Tobias in Overcomine Math Anxiety substantiates this fact
about American attitudes on math achievement with many documented studies and shows, additionally,
how this fallacy extends particularly to the supposed gender differences in math abilities.
There are really no mathematically illiterate people, only those who have not learned to do math in
a way that works for them. Unfortunately, the key to eventually becoming math literate is for the student
to be presented with the materials in different ways and not merely the same way over and over again.
Students need to be shown that there is more than one way to solve every math problem. Not only are
students given the impression that there is only one answer to a problem, they are also told, to varying
degrees, that there is a "right way" to do a math problem. In many schools, students are only taught one
method for solving any given problem. Even worse, should they stumble upon their own equally correct
algorithm, the student is usually reprimanded. Knowles Dougherty, a specialist in teaching the mathdisabled, demonstrated the adult learner's problem with this kind of restrictive math background. The
adults in the study were all asked to do a word problem in their heads and tell how they did it, without
giving the answer. It turned out, according to the study, that each adult was ashamed of the system (or
algorithm) they used to solve the problem. They assumed that because there was only one correct answer
to any given math problem, there was only one "right way" to do the problem and it was not their way.
Students need to be encouraged to use personal reference points and intuition to restructure problems so
that they make sense. From the earliest of grades, intuition is discouraged and using a student's
knowledge of his own world is almost never tapped as a resource.
ix -

As for "showing how numbers actually work," consider the following directions from a traditional
textbook:
"Just express the hundredth as a decimal, delete the decimal point, and place thi percent sign after it."
This is exactly the type of math instruction that makes for anxious, math illiterates. A person who
rmemmbered how to do this particular problem from prior knowledge is the only one who could do what
the author is instructing. The person having trouble with math, will be asking how to express the
hundredth as a decimal, and why delete the decimal point, etc The person experiencing math anxiety will
not remember this kind of algorithm accurately, if at all. Usually, what happens is that the student
remembers that the decimal point must be moved, but which way and how many places, is elusive.
Understanding a problem, on the other hand, would eventually lead a student to come up with the
algorithm on his own Math anxious students do not need more rules to memorize, they need fewer rules
and more understanding If a person can connect something to the long term memory, it will be much
easier to retrieve the information. To what long term information could the above example be
connected? Life experiences can be used to develop methods of doing math problems.
A suggestion for understanding various math concepts could be to study how and for what
purpose the algorithms used most commonly were developed. If concepts are introduced when they are
needed, and the student given some historical insight, it becomes easier for the student to remember the
associated algorithms. Many students, according to many learning style specialists, can learn best when
first shown how the material fits into the much bigger picture.
Teachers sometimes do their students a very big disservice by portraying themselves as infallible,
always able to come up with the correct answer easiy and without any error along the way, and
appearing sometimes to pull the answer right out of the air. If a student does not understand how the
teacher obtained the correct result, it sometimes leads to the false belief that the student is incapable of
ever solving these types of problems This book encourages and leads the student to make use of selftalk, a very useful learning tool which helps to overcome this fear.
This book employs methods to bolster the esteem and expectations of the readers. It encourages
the student to reason, using real life experiences rather than depending on one's ability to memorize. The
student becomes "free" to develop understanding of the subject.
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Letter to the Student

DearStudent,
It seems that many peopl who have 6een taught arithmetic don'tfee confident
when they need to apply some basic concepts. here are pro6abfy an overwhelming
num6er of reasonsforthis diefmma. fowever, whatever the reason, what can be done
now? Tbo one who seriousy wants to continue his or her education sou 6e stonpped 6y
an o6stace that can 6e, in most cases, removed
fie materialpresentedinthis 6ooftis no differentfrom that in any basic math
6ook hut tlit approachis very different. -ave you seen the three-dimensionalcomputer
art that is poputrrnow? You standso close that the images are a 6hur. hien as you
move 6ack. Tookin at itfrom a different ange, anoterimagepops out af of a sudden.

S4ayBe Lboking at the same ol mathifrom anotherangfe wif help to make it more clear
Just as with tie computer art where some peope see the images immediatefy whiie it
takes others a litt fi ner,so too may 6e tie case with the basic math in thiis Boo6 Stay
focused Be patient. It wil'T6e worti tie effortl
Please react to the following statements and check those that describe how you feel about math.

_

1. Ft never be able to do math because I don't have a mathematical mind.
2. I get all the answers in the exercises right, but I flunk the tests when they are mixed up,
3. I'l never use this math
4. Word problems make me sick
5. Why can't Ijust use my calculator?
6. My answers are usually right but the decimal points are in the wrong spots.
7 It's been years since I've worked with fractions.
S The teacher confuses me

9. I thought I knew how to read until I opened my math book!
10. I never know when to use the percent sign.

If you checked any of the above statements, THIS BOOK'S FOR YOU!
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Thus book will answer the following questions and many, many more!
*** When is using a fraction a better choice than usinr
W* Which way do you move that %°i&l

a decimal?

decimal point?

How many places do you move that %@#al
H**

point?

.** Do you divide the bottom number into the top or vice-versa?
*** Which fraction do I flip? And when?
***

Can Ijust get nd of the percent sign?

** How come I need to work with a fraction and a percent at the same time? And what exactly does
% mean?

iRational ^IRationdvgja;iotl
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1.1 introduction
Although other sets of numbers are used in all branches of mathematics, our discussion will focus
on the set of rational numbers. Many rational numbers are elements in more than one set Different sets
of numbers are useful in certain types of applications. Therefore, it is important and convenient to know
how they compare with each other.
Those ideas, procedures, or definitions that join and connect the topics previously learned to
those currently being presented will be called links: :t: ,

c

Quotient the result of dividing one rational number by another
Example: - - 2, where 2 is the quotient
4
Example: 6 - 7 =

, where ' is the quotient

Integer a positive or negative quotient that can he expressed as a whole number divided by
one
Example +

Example: -

own:o

I

1

= + , where +8 is an integer

-5, where -5 is an integer

Terminating decimal - a decimal fraction whose denominator can be identified

.6 2 5
5
Example:
= 8)5.000 where .625 is a terminating decimal
9

c

Repeating decimal - a decimal in which a digit or block of digits repeats on to innity
Example:

123123123123

-5-

c<=c

Rational number - a number that can be expressed as the quotient of two integers. These are
mostly all of the numbers that we work with daily.

.l fractions are rationalnumbers.
Examples

5 ,

1 ,OU1
l21,

, ,
s?

Mixed numbers are rationalnumbers. Change them to improper fractions.
Examples:

27=i, 3-

Whole numbers are ralionol numbers Write them as whole numbers divided by 1, with the whole
number as the numerator and 1 as the denominator.

3-L, 0-

Examples: 7=-,

Terminating and repeating decimals are ratiolne numbers. Some even refer to decimals as decimal
fractions. We actually read decimals as fractions. For example, 0.12 would be read as "twelve
would be read.

hundredths" the same as -i

Examples: 0.12= -,

0.3 =

1,7-1

Here is an example showing that repeating decimals are rational.
To show that 0. 12 =

Let N = .12
100N = 12,12

(multiply both sides by 100)

-N - - 12

(subtract N from both sides)

SO, 99N - 12
N 1= L.rW.

.
33

(divide both sides by 99 and reduce)

-6-

Perceits are rationp] numbers. Percent means per hundred, or out of 100, or divided by 100.
Example: 7% means 7 out of 100 or -ion .or 7 + 100 (7 divided by 100).

........

~'

I

.

1' 7,

=
~~~

· i 4i
~:,
~

100

'

B

100

I:IO

We should study these types of rational numbers together because they follow similar rules of operations
and are interchangeable. It is very necessary to understand all numbers as a whole, not only types Or
groups ofnumbers.

"¼

Notice this grapefruit half. There are different ways to refer to the quantity ofgrapefuit as pictured.
ofa grapfruit
0.5 ofa grapefruit
50% of a grapefruit
Each of these describes the picture.
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(DearReader,
"Seff-talk is anything one says to oneself. It can positive, negative,
encouraging,discouraging, uplifting, seCf-defeating, productive, or counter-productive.
zEveryone does some kindof "seCf-taCi. ost students needto be shown fow to make
theirse-f takr morepositive, motivating, and answer seeing.
One area of sef-ta[l that we wif be addressingin Vnit 2 is what we say to
ourselves in a test situation. t is not onCy important to wnow the mathi concepts on a

test, but alo tofree the mindto demonstratewhat we know.
The secondcrucialareaforself-talkispro6em solving. Whien we trly (earn
matfematica f concepts we Begin to see how the ideas andmethods fit" togethier. Life a
jigsawpuzze, there is a sense ofaccompRishment as we see eacf piece, properlyplaced,
helping to achieve thefinaCresuLt. We kinow thatforarectangularpuzz, we wilThave
four coners ard straigfit edes framing the puzzle. Ths is fhow we begin to thfinkor use
positive andproductive "seff talJ to complete the task
"Se3f-tal also invo£ves thinking about how to use the knowledge we already have
to solve a new pro6bem or application. It is a technique to practiceso that a lbgica(
selective approach to probem solving, concept connection, andreaf earning can occur.
When we askourselves questions a6out how to begin to solve a proflem, what resultwe
are trying to achieve, what information is given andfow does it fit" into the solution
we are using, we wiC be using "self-tal". Sometimes, "setf-tak"is used to reinforce
learning new concepts 6y reviewing. Most often, however, it wilf be the I6e(usedto
describe the unique way eachperson tries one step after anotherin a soution, andthen
accepts orrejects that route to the solution, continuously proceeding towardthe goalor

answerin a probem. EacF problem, therefore, does not dependsolely on memoritation of
rues but on how concepts are connected andfitted togetherfor a solution.
Another comparisonmight be to searcking a destinationusing radar. Te path
taken by radarisa zigzag towardtle goal Wfhen the route goes toofarto the (eft,it
correctsandgoes to the right. Ten, as it gets toofarto the ri htit changes direction
again unti it accurately meets its mark Even wrong answers can often ead to te right
answer, when viewed as detours rather than a deadnend Too often in mathematics it is
elieved that onfy one route is best andit should e understoodthat how aperson reaches
a conchusion or answer may be unique andcreative. The significantpart f an
- 9

applficationisat tfie goa is achievedin a tinmeyfasiion.
clTrougout tfie ook tile authors wilTshiow some oftfeirseff-tafor ogic 6efind
the pro6em-soving steps. Byfotbowing arObg, it is iopedtfit tie student wiluf ecome
proficient in positive, productive seff-tafk

cue

This is an example of negative self-talk!

-
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1.2 Relationships between Fractions, Decimals, and Percents
One useful concept in all branches of mathematics, as well as many other practical situations, is
that one value can be substituted for another provided that the values are equal to each other
Determining what values are equal to each other requires understanding how the different values such as
fractions, decimals, and percents, relate to each other.
It should be established that converting an expression from one form to another is not an exercise
designed to frustrate the student. Often one way of expressing a value provides the quickest and easiest
way to reach the desired result or conclusion.
For example:
In order to qualify for a special low rate mortgage, the agency, such as the state,
may require a minimum down payment of 20% of the selling price of the house The selling
price of the house is $155,250

One way to find 20% of $155,250 (there are other
methods) is to divide by 5 and get $31,050, which can be done by inspection Why?
20°/o =

- - and
± I times any value is the same as the value divided by 5 .

Understanding how to select the method you understand best is the motivation for learning
equivalence of fractions, decimals, and percents A variety of ways can be used to find solutions to
problems. Just as a menu in a restaurant provides us the opportunity to select the meal we wat, learning
gives us the confidence to develop our own solution to a problem. Just as we address the some person by
different names, ie. "Mrs. Kugelshopper", "Mom >, or "you idiot driver!", we also use different names to
refer to the same qantity. For example,

0.5 , and 50% all refer to the same amount. We choose

different ways ofaddressing a person depending on the situation So too, the choice of form (fraction,
decimal, or percent) of a particular amount will depend on its usage.

To conver from a fraction to a decimal we merely do the indicated division.
Example.

: means "1 divided by 4"
So,

= 4

41.00 = 0.25

-

11

-

To convert from a percent to a decimal, first remember that percent means "per hundred" or "divided by
100"' So, divide the digits by ]00
Examples: 79% means 79 divided by 100 , or 79 hundredths.
i.e., 79% = 79 - 100 = 0.79
So, 5% = 0.05,

27% = 0.27,

100% = 1.00,

60% = 0.60 = 0.6,

and so on

Remembering that "%" means divided by 100 will enable you to represent the value correctly.
Examples: 3.5% = 0.035

6.25% - 0,0625

400% = 4.00 - 4

To convert from a decimal to a percent, write the decimal as hundredths and substitute the percent sign
'%' for the word hundredths

Examples; 0.67 is 67 hundredths, so 0.67 = 67%
0.3 is 3 tenths or 30 hundredths, so 0.3 - 30%

In general, if you multiply and divide a number by the same amount you will not change its value, Hence,
if you want to use the percent symbol "%" which indicates rtvision by 100 , you must also multiply the

number by 100 so as not to change the value.
Example

0.324 = 32.4%

A fraction is an indicated division,
Examples: 35 - 7 = 7)35 =

7

357

7+35-

7
35

3

To convert from a decimal to a fraction, wrte the decimal digits over the "place", then reduce if
necessary

Examples:

0.379 is read "379 thousandths" which can be written in fraction form as
0.8 is read "S tenths" which can be written as

.-

which reduces to

1.3 is read "1 and 3 tenths" which can be written as 10.75= -

s

2.24 = 21-

=

-

2- 12 -

.

,_ .

For those needing a more detailed description of this procedure, consider the following
Converting a decimal to a fraction
Step 1: Determine the denominator by writing a I in the position of the decimal
point and follow with the same number of zeros as the decimal has places.

Step 2: Determine the numerator by writing the whole number that is generated by
removing the decimal point.
Example: Convert the value .0125 to a fraction.
Step 1.

0125
1 0 00

Step 2;

10,000 is the denominator.

0125 is the same as 125.
Hence, .0125 =

125 is the numerator.
w

- S,0
s

To Convert from a percent to a fraction, write the percent (without the % sign) over 100 and reduce if

necessary. You are actually dividing by 100, which is what "percent" means.
Examples:

9%0 -

100% -

20%

o

1

= 1

-- -=

300% =i Ix = 3

If you have the same problem as Irv, you may be relying on rules without understanding. If you
understand the relationships between the fraction, decimal, and percent forms, where the decimal point is
placed in your answer will become apparent.
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Rational Numbers (Equivalences)
Write as fractions. Do NOT solve.
1. 36+9

2. 840

3

yC..Z

54- 6

.,

-3a
-

4.

r

-M

gp

4. 9)63

5 89
)

l, i®^

Divide mentally.

hrt. ..-

,.-

-ii! ^^^^

6. 39.76 1000

'~
~ d.P^~^
!l~

7. 45.67 10
g. 385.8-300

9. A shipment of 100 hammers costs a hardware store $418. Find the cost of
one hammer.

10. A school project will cost a group of 10 studerns $34. What will be each
student's share of the cost?
15 -

Wnte each of the following as a fraction in simplest form AND as a decimal.
11.

14

12

.1~~~~~~~~~~~~~~~.

100

13

13.

47-.1000

14

10

153 10

'^^^4.§^

16. 31+10000
t;~~~~~~7

17,

237
100
*

14.._L5

19. 24+10
^^M^^^^~~~~

20

6

100

S

-^^^

-,

Change any fractions to decimals, and change decimals to fractions in simplest
form.

21.. 2.87

22.

7

20

23. 0.462
24.
25. 34.0001

16 -

Mental Math Challenge 1
Fill in the table below with the missing equivalent fraction (inlowest terms),
decimal and/or percent. You will have ten minutes to complete this exercise

Fraction
1.

Decimal

Percent

11

2
2.
0.04
3.
15%
4.
0.1
5.

4
6.

1.8
7.
70%
S.
340%
9.
10.

1%
2

5
12.

_.
0.45

- 17

3
2

40%

0.25

0.3

0.3

1,%
2
5

60%
4
1

80%

100%
7

25
200
200

- 18 -

c:==

EquivaFent - having the same value

To determine if rational numbers are equivalent, consider the following
methods.

To check for equivalence of decimals, write them "the same length". Then,
compare.
Examples:

Does 1.5 = 1.50 ?

Write 1.5 as a decimal with two decimal places,
just as 1.50 is written.
Then, compare the two numbers.
1.50 - 1.50, so the decimals are equivalent

Does 0.64 - 0.640 ?

Write 0.64 as 0.640. Then, compare
0.640 - 0.640, so the decimals are equivalent.

Does 2.31 - 2.301 ?

Write 2.31 as 2.310

Then, compare.

2.310 ¢ 2.301 , so the decimals are not equivalent.
Are any of the following pairs of decimals equivalent? (yes/no)
0.69 and 0.689
2.13 and 2.130
0.79 and 0.785
0.236 and 0.2360
12.8 and 13
4.98 and 5

- 19 -

ro check for equivalence of fractions, consider either of the following two
nethods.
?

Example: Does

Method 1: For fractions to be equivalent they must reduce
to the same fraction Simplify each fraction by
reducing to lowest terms (unless they are already
reduced), and then inspect them.
Since both of these fractions are given in their
lowest terms it is obvious that they are not
equivalent
Hence, 5 4

]

.

Method 2: Use cross-productsby multiplying the numerator of
each fraction by the denominator of the other
fraction. Then, compare their products If the
products are not equal, the fractions are not
equivalent.
So, tocheckif

-

4 x 15 = 60;
m
jmultiply

then, 5 x 13 = 65.
Since 60 ; 65,

Example: Does

5

l.

- ?9

If you want to use Method I you would have to reduce
and '

both fractions. - reduces to

reduces to

. Since they both reduce to the same fraction, then

20

Are any of the following pairs of fractions equivalent? (yes/no)
2

and i|
and
12T

5

and

4 and

To check for equivalence of any pair of rational numbers, the numbers must
first be converted to the same form.
Example: Does - = 0.500 ?

To determine if these numbers are equivalent, you can
either convert the fraction to its decimal form or the
decimal to its fraction form; then compare.
[Recall that you divide the numerator by the
denominator to convert the fraction to a decimal.]
f_

= 0.5 = 0.500

Hence, - - 0.500.

[Or, recall that you write the decimal digits over the
"place" and then reduce to convert the decimal to a
fraction]
0.500
0sS00 =Hence,

1000

=.-=!
10

2

- 0,500.

Example: Does 3 - 30%?

[Recall that you write the percent over 100 and reduce
to convert a percent to a fraction.]
30% =
Since

O-,

, 330%

- 21 -

Example: Does 0.5 =
5

L

7

= 0.2 and 0.2 ; 0.5

Hence, 0.5 ¢ -.

Are any of the following pairs of rational numbers equivalent? (yes/no)
b% and 0,5
0.5% and 4%
and

2.

-tnt

%

Don't get psyched like our friend Irv. Just remember that the % symbol means to divide by 1001
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Equivalence
For the following pairs of numbers, tell whether each is equivalent, (), or not
equivalent, (=).
xg

1. 0.25

25%

1

2.

0.25

3.

23

4.

2
3

0.6

5

2
3

0.66

6.

2

0.6

7

5%

8.

5%

I
S

9.

5%

I
20

3

-

5

66%

1

2

23 -

.

.

0.05

10,

5%

11

33%

12.

33%

0.33

13

33%

3
100

14.

1.8

180%

15

1.X

1.8%

16

1.8

l1a
iC

17.

1.8

14

S.

81

8.5

9.

8s%2

20.

8½%
2

3

3

___

8.5

0.085
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When did you last compare one value to another to determine which was greater? Many times
we compare values automatically and, of course, we don't stop to reflect what mathematical concept we
are using. Any aware consumer needs to evaluate frequently how to purchase those things that they need
or want at the lowest cost. Fortunately, in most cases, the values are expressed in like terms. For
example.
Unit price per quart

$1.49

Unit price per gallon $5.50
However, since not all comparisons are commonly made, it is necessary to develop those
techniques that can be used to reach accurate ways of ordering values,
Symbols can be used to replace the words "is greater than" and "is less than. The symbol
resembles the head of an arrow and points to the smaller value. The expression 8 > 5 is read "eight is
greater than five". The expression 2 < 10 is read "two is less than ten"
You may also need to know how to arrange numbers in order, either from smallest to largest or
largest to smallest. This process of arranging is sometimes referred to as ordenng Comparing numbers
to determine which is larger or smaller is the first step in ordering.In order to compare rational numbers
they must first be of the same form (fraction, decimal or percent). Then, you must make sure that they
have the same denominator.

To compare percents, merely compare the digits themselves since percents are
"hundredths"' and therefore already have the same denominator.
Example: Is 50% > 25% ?
Since 50 > 25, 50% > 25%.
20v,

Hence, 28%
16.1%
68%

AL

-

oL-·,-<

,

InnOz
1 no/
o

-

-, -

1^

..

35%
16%
67.9%

25 -

-

o, ar a so on.

To compare decimals, first wnte them the "same length" (with the same number
of decimal places). They will now have the same denominators, Then, compare
[Recall that decimals are decimal fractions and therefore need the
same denominators in order to be compared. The digits that you compare are

their digits

actually the numerators of the decimals!]
Example. 0.1 ? 0.6
These decimals already have the same number of decimal
places, so you only need to compare their digits.
Since 1 < 6, then 0.1 < 0.6.
[You are comparing "one tenth" to "six tenths7 ]
Example: 0.1 2 0.16
Change the 0.1 to

_

Since 10 < 16, then

. Then, compare the digits.

,010< 0.16.

[You are comparing "ten hundredths" to "sixteen
hundredths" ]
Hence, 0.1 < 0.16,

Example: 1 2 0.3
Change the I to
Since 10 > 3, then 1.0 > 0,3
> 0.3.

Hence,

To compare fractions, wnte them with the same denominators and compare
their numerators. You could also write the factions as decimals and compare.
This method may be the best choice for those using calculators.
Example:

5

9 l,
4-

51

[Recall that you can multiply I by any

fraction that is equivalent to 1 in order to change it to
an equivalent fraction with a different denominator.
In this case, 3 isused.

3

x

L-

Since '15 < 1'5'5 , then I < a.
is
- 26 -

Example:

2

?

Change both to fractions with denominators of 12
3

and

-

Since -

<

4

=

,then

To compare any pair of rational numbers, first corlvert one of them so that they
are both in the same form (fraction, decimal, Or percent).
Example: 0.25 2 e

For this problem you could either change 0.25 to a
fraction and then compare two fractions, or you could
change

+

to a decimal and compare two decimals.

Demonstrations of both methods follow.
Method 1
0.25 =- 4

I

Since - <

,then

0.25 < .'

Method 2:
- - 0.375 and 0.25 -

Since 0.250 < 0,375, then 0,25 < 3
Example:

d

? 0.8

Since - is a fraction that can be easily converted to
decimal form, go that route.
3
4

= 0.75 and 08,

0.80

Since 0.75 < 0.80, then
Example: -

4

< 0.8.

2 0.4
-

=

0,36 and 0.4-

Since 0.36

0.40, then -2

- 27 -

0.4.

Equivalence & Ordering
Complete each statement by filling in the symbol <, = or >
1.

2.

0.729

0.73

5

8
15
1

3.

35%

4.

3

2.9

5.

3
4

15
20

6.

0.2

21%

7.

0.03

0.030

8,

3

9

100%0/

4

5

8
3.1

0.41

0.4

.

11
12

5

12.

0.5

2

13.

1.08

1.80

14.

22%

15.

2

10.

6

3

5
2.0

- 28

Equivalence and Ordering the Sequel
a) 0.005

e) 50

b) 0.05

f) 500

c) 0.5

g) 20-1
g)

d) 5

h) 501

j) 51
k) 200
1
500

Choose the letter(s) for the answer(s) that will make the following

statements true
1. 5% =
2

5% >

3

5% <

4. 50%

__

5. 50% >
6

50% <

7.

500% -

8. 500% >
9

500% <

10.05%

_

11. 0.5% >
12. 0.5% <

- 29 -

Ordering
Choose the largest from each of the following pairs of rational numbers

3.

66%

or

2

2

1

or

1. 0.25

or 0.6

3

0.66

or

4.

5. 5% or

6

5% or

7.

33%

8.

1.8

9.

8S%2

2

2

or

or

1,8%

or

8.5

30 -

1.3 Ratio and Proportion

cco Ratio - a number written as the quotient of two integers, i.e. written in the form of a fraction. It
compares two numbers by division.
2
Example: The ratio - would mean "two compared to three" or merely "2 to 3".
3
6
Example: The ratio of 6 to 11 would be expressed as -.

A rmie may be written using the symbol '"

Example: The ratio of 5 to 8 would be expressed as 5: 8,

A ratio should always be written in its simplest form: that is, as a reduced fraction.

Example. The ratio of 4 to 10 would be

4

2

10

5

o, or -

in simplest form.

Ratios can compare like quantities,
Example:

The ratio of 9 inches to 14 inches would be

9

.

14

.The unit "inches" need not be

written.
2
20
Example: The ratio of 20 lb. to 50 Ib.would be - or 5
50
Ratios can compare unlike quantities.

If the quantities to be compared are unlike, it may be possible to convert one of the units and express
them as tike quantities
Example: To express the ratio of 2 feet to 7 inches first convert the number of feet into a
number of inches.
Since there are 12 inches in 1 foot 2 feet would equal 24 inches.
Hence,

2 feet
7 inches

24 inches
7 inches

31 -

24
7

Example: To express the ratio of 10 hours to 2 days, first convert the number of days into a

number of hours.
2 days - 48 hours
Hence,

10 hours

10 hours

2 days

4S lours

--

-

10
4q6

5
"^

:a

There may be times when the unlike quantities to be compared cannot have their units converted to make
them iike quantities.
Example: To express the ratio of 20 ounces to 50 cents, no conversion can be made.
However, it must still be written in simplest form, Also, since the units are different

they must be written in the ratio.
Hence,

20 ounces
5U cents

=

2 ounces
..

5 cents

Example. A 6 lb roast to serve 24 persons would be expressed as

6 lb.
24 persons

1 lb.
4 persons

Write as ratios in simplest form.
16 to 12
100 to 90

20yd. to 24yd.
Sin. to 3 i.

9 dimes to 3 quarters
A soccer team wins 7 of its 18 games played.

Write the ratio of games won to games played.
Write the ratio of games won to games lost.

32
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Proportion - a statement that two ratios are equal

3

Example:

-

4

6.
8

is read "three is to four as six is to eight".

Each number in a popoprttio is called a term of the proportior.

Use cross-productsto check if a proportionis true.

Example: For

3

6

4

8

,3 x S = 24 and 4 x 6 = 24.

3
Hence, since the cross products are equal, 4
4

-

6r
S

is a .rue proportion.

[This is the same procedure you used to check for equivalence of fractions]
Why is it true that, in a true proportion, the cross products must be equal?

The form of a proportion is that of two fractions set equal to each other. Any fraction can be
written differently without changing its value provided the numerator and denominator are multiplied by
the same value. For example:
i5 =
Since

-L

is a form of 1, the value of f stays the same when expressed as

the fraction 2.
So, if

5 -

, then 2xH

-

5

The denominators of the fractions become equal because they are multiplied by each other. The
numerators then are multiplied by the value that was multiplied by its denominator, or the other
fraction's denominator, creating the perception of cross-multiplication or cross-products. It should be
understood that the process called cross-productsis applied when a proportion is being used to solve a
problem. Understanding proportions provides another tool for solving problems.

When could the concept of proportions be used?
Using proportions with a road map can enable you to approximate the number of rmles traveled

and the travel time. Using proportions with a recipe can enable you to adjust the ingredients to match
the serving size you'll need. Section 1.4 will show even more uses for proportions.
33 -

To find a missing Zerm of a proportion consider the following two methods
Method 1: This cross products mnehod can be used for any proportion.
?
6

3
Example -9

To find the missing term. first replace the "?" with an "z'

3

9

=

x
-.

6

Next, cross-multiply and set the two products equal to each other:
9 xx - 3 x6
However, it is not necessary to write the multiplication sign between the 9
and the . it is simply written as 9x = 3 x 6. So, 9x -18.
To find the value for x, divide the 18 by the 9.
[You are asking yourself "9 multiplied by what number equals 18 7"]
Hence, x = 2 , which is the missing term in the original proportion.
This answer can be checked by replacing the x with the 2 in the original
proportion and then using cross-productsto see if it is a true proportion.
Since both cross-products equal 18, it is a true proportion and the answer 2
is correct.

Fvml-Mtp·

6
x
9x

9-

=

12
-

Hence, r -_.

x

Example: *12

0.5

-

2

Hence, x =

34 -

Find the missing rerm of each proportion.
4

12

7

x

10
x

0.2
4

Method 2: A "short-cut" method that we refer to as the sidcvays method can be used whenever
one of the terms in one ratio is a factor of the term along side of it

Example:

7
8

x
32

Note that 8 is a factor of 32.
Since 8 x 4 - 32, multiplying 7 x 4 will give you your missing term.
Hence, x = 28.
[What you are really doing its multiplying the ratio

28

an equivalent ratio -.
32

Example:

24

8
9

x

Note that 8 is a factor of 24.
Since

x 3- 24, 9 x 3-27.

* Hence, x - 27.
12
Example: --

x

6

7

6 x 2 = 12 and 7 x 2 - 14.
Hence, x = 14.
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7
4
by , a form of 1, to yield
8
4

Example:

x

20

18

24

Note that 18 is not a factor of 24 . But, the ratio
5
20
- can be written in simplest form as the ratio

24

You now have an equivalent proportion -

.

18

6
x 5
- ,
6

in which 6 is a factor of I8 ! So, you can use the
sidewaysmethod! Since 6 x 3 = 18, multiply
5 x_.

Example:

ri

Hence, x -

x

7

3

18

Note that 3 is a factor of 18 , but be careful!
Since the missing term is located in the ratio that has the smaller number, 3
7

in this case, you will not be multiplying the ratio -

IS

by anything! That

would only give you an equivalent ratio that would have larger terms in itE
Instead you will be dividing by a form of 1, 6 in this case, to yield an
6

equivalent ratio with smaller terms
Since 18 - 6 = 3, you must also divide 7 by 6

This result, 16 or 1.166, is the missing term x.
Rence, the completed proportion is

I1i

7

= -.
3
18

It may look strange, but it checks. Just cross-multiply and see!
Both cross-products equal 21
[By the way, you will Set the same result if you use Method 1.]
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Find the missing term of each proportion using the sideways method
6 4
x
36
2
9

2
13
3
x
36

1.4 Application Problems
Proportions can be used to solve word problems
Example: If the ratio of girls to boys in a science club is 4 to 5, find the number of boys in the
club if there are 16 girls.
[The ratio stated means that there are 4 girls for every 5 boys.]
To solve this problem, set up a proportion.
4 girls
5 boys

16 girls
.
4 16
-,- -- or simply - xboys
5 X

The solution to the proportion, 20, is the solution to the problem Hence, there must
be 20 boys in the science club.
Example: Andrea received, in a letter, a picture of her brother Frank and his three children. She
has not seen her brother and his family in a while. She noticed that the children have
really grown since she saw them last. Her brother is 6 feet tall. In the picture, his
image measures

> (approximately)

4 inches His son Louis' image measures

2

inches. His daughter Tracy's image measures e 3 inches, and his son Mark's image
measures ~ 3: inches. Approximately how tall are the children?

37

Step 1: Since her brother's height is known, the ratio of

et
4 inches

can be used to find the height of each of the children.
6'
Louis' height
, how tall is Louis?
2"
4"
61
x'
-- - , 4x-2, sox-3.
2"
4"

Step 2 If <

Hence, Louis must be 3 feet tall.
To find Tracy's and Mark's heights we can use
Mark's height
6'
__
4"
inches

Tracy's height
6'
-- =
-- ^-- s -and
4"
inches
6/

Hence, 44'"

6

x'

3"

gives the solution _

for Tracy's height, and
solution _

6'
4"

x'i

for

gives the

for Mark's height.

Once we had found Louis' height, could we have
used the ratio of his height to the measure of his
picture image to find Mark's height?

In Andrea's picture, all four of the people were
standing in front of their home. Why is this fact
important to her information? We measure a
person's height when he/she is
Suppose we are on vacation and we want to capture for our friends
back home not only the beauty of a sculpture, but the size (which is
humongous). We could make certain that someone or something,
the size of which we know, is also in the picture as a reference We
are using the properties of

to enhance our memories.

-

3

-

Proportions
1. My friend is 6 ft tall and casts a shadow 8 ft long. If a nearby flagpole casts
a shadow 12 ft long, at the same time of day, how tall is it?

2. If oranges are on sale 10 for $2.00, how much would 25 cost?

3. A basketball player scores 10 goals in the first 4 games of the season. How
many goals would you expect him to get in a 10 game season?

4. If 2 inch is used to represent 100 miles on a map, how far would a trip be

that is 3 inches on the map7

5. If 8 quarts of paint covers 900 fi2 how much would you need to cover
225 ft2?

- 39 -

6. A store has soup on sale 2 cans for 99 cents, how much would a case of 24
cans cost?

7. If an 8 lb roast serves 18 people, what size is needed to serve 27 people?

8. If Tom can clean 7 rooms in 8 hrs, how many could he clean in 32 hrs?

9 If Mary can read 5 books in 35 days, how many would she read in 28 days?

10 If John can make a 20 million dollar profit in 24 months, how much can he
make in 18 months?

- 40 -
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Let's consider some choices you are now prepared to make,
Example:

Which would you rather have, a 10%
2

raise or

5

raise?

Before you do any math at all, it may be wise to ask
yourself whether you would like a largeror smaller
raise Of course, one would choose the

Now we have effectively restated the problem as
a problem in ordering. The problem can now be
restated in mathematical terms.
Which is larger 10 % or 5 7
There are several different ways one could compare
these quantities. Whatever method you chose must end
with comparing units that are the same.
One mnthod is to convert I to the percent form.
1?

So 5=
5

%

Since 20% is larger than 101% , the best choice for
2
the raise is

del
Madi
< dcealtalinh

V ^rf-z

m
atif it h
ypayslgoleco

---

'
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Example: Which would you rather pay, a 5% sales tax or a

1

sales

tax?

Here agamn, the problem must be stated mathematically.
Ask yourself, as in the first example, whether you would
want a larger or smaller tax.
tax would be best.

Given the choice, a

This problem can now be restated.
Which is smnller, 5% or

?

By compang these quantities,

is the smaller.

Therefore, going back to the original problem, one
sales tax.

would choose to pay the

Notice, if you did not read the problem accurately
to determine what you were actually being asked to find
you could do all the computations accurately and still
choose the wrong answer.]

Example: Which bonus would you rather have?

7% or 1

First, would you rather have the larger or smaller
amount?
Restate the problem.
Which is

_7%

or 1
7

The preferred bonus is

42

Choices
1. Which interest rate would you rather receive?
61%

I
$

2. Which sales tax rate would rather pay?
8%

71%
2

3. Which portion of your rich uncle's estate would you rather inherit?

2

3

60%

4. Which amount would you rather get off a purchase?
1
2

40%

5. Which pay raise would be the best choice?
2
3

4

7

- 43 -

The sideways method that was demonstrated to you for finding a missing term cf a proportion can also
be applied to conversions of certain fractions. This can work well when converting fractions to other
equivalent fractions, decimals, or percents. The key here is to focus on the denominator of the original
fraction.

Any fraction can be convened to an equivalent fraction containing a larger numerator and denominator if
the denDminator of the original fraction is a factor of the denominator of the new fraction.
Example: To convert I to an equivalent fraction with a denominator of 'S , derermine
what you would have to multiply 4 by to get 8 . Then, multiply the 3 by the same
number to get the numerator of the equivalent fraction. This `'key number", 2 in
this case, can easily be used to get the answer mentally.
3

-

4

-

?

-

8

becomes

3

-

4

6

= -

with hardly any work.

8

Notice that this format of setting equivalent fractions equal to each other is none other
than a proportion!
3

4

?
--is

8

really the same as

3

x

4

8

Any fraction whose denominator is a factor of a power of 10 can be converted to a decimal by using the
sidewaysmehod [Recall that powers of 10 are 10, 100, 1000, 10000, and so on.] This works because
decimal places arepowers of 10!
Example: To convert A to a decimal, first note that the denominator '5' is a factor of 10
(which is apower of 10). Now you can apply the sideways methodas you first
convert 45 to an equivalent fraction whose denominator is 10 .
4
5

?
10

Using 2 as your 'key number', the missing numerator must be 8
T
4
8
8
4
Thus, - -,and since
is equivalent to O.8 , - - 0.
5

1O

10

- 45 -

5

Example: Convert

7
to a decimal
20

7
220

?
1=
0
100

7

35
35
and since 100
100

20

7

0.35 .

0.35 , 20

Any fraction whose denominator is a factor of 100 can be converted to a percent by using the sidewqys

method
Example: To convert

M

to a percent, first note that the denominator '25' is a factor of 100 .

You can once again apply the sideways method as you first convert

2

to an

equivalent fraction whose denominator is 100.

Example

9
25

7
100

9
25

36
100

and since

36

100

9
25
25

36%

36%.

11
Convert - to a percent.
20
7
11
20

11
20

100

55
55
and since
100
100 '

55%,

11
-=
20

55%.

Remember that the sideways method is a short-cut and each of the examples above can be solved by
other methods that have been demonstrated in this unit.
Convert each of the following.
2 to a fraction with a denoninator of '36'
a percent
:1
500

To
t7 a

percent

to a decimal
46
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Unit 2

2.1 Introduction
Too often the techniques of approximation and estimation are not considered important in
applying mathematical concepts, Certainly an exact, accurate answer is most times the focus, but often

careless mistakes could be prevented if the approximation or range of the result were predetermined. The
techniques for making intelligent approximations can be especially useful to improve test performance.
How often is an answer incorrect because the decimal point is in the wrong place, or not included when it
is necessary? Understanding how to recognize a realistic answer helps to avoid an extremely incorrect
selection Sometimes an exact answer is nor necessary and even inconvenient to compute. Again, the
techniques of approximation and estimation are invaluable It is important to realize that approximation
is not random guessing
Approximate value a value that is close to the exact value
The symbol for "approximates" or "is approximately" is ' '
equals sign, but it shows that the value is not exactly equal
Example:

Co=

Estimate

159

It resembles an

2

the method used to judge or arrive at a approximate value

15.9
Example: 15.9 is almost equalto 16,and since 16 - 8 - 2, 15.9 - 8 a 2.

Irv isjust guessing. Approximations and estimations are not guesses.
- 49 -

2.2 Approximations of Whole Numbers
The concept of rounding is used when a value needs to be expressed in specific terms. Although many
different rounding methods can be used, it is common to round to the nearest of the specifi value
designated.
Example: RoLmd 167 to the nearest ten.
To what number of tens is the number 167 closest?
Step 1: What number of tens are possible choices?
167 isbetween 160 (16 tens) and 170 (17 tens).
Step 2

Find the difference of the value and each choice.
167 is 7 unitsaway from 160 but only 3 unitsawayfrom 170,
Hence, 167 isclosest to 170 or 17 tens.
So, 167 rounded to the nearest ten is 170.

When rounding is used, the approximate value that best represents the given value is that one that is
closest. Iowever, this process would lead to doubt when a value is the same distance from the smaller
as from the larger value.
Example: Round 3,275 to the nearest ten.
3275 is between 3270 (327 tens) and 3280 (328 tens).
3275 is 5 units away from both 3270 and 3280.
In this case, it is common procedure to choose the larger value.
Hence, 3,275 rounded to the nearest ten is 3,280
When roundingis completed, all values following the position to be rounded become zeros.
A short-cut for rounding follows.
The first step is to look at the value immediately to the right of the position to be rounded. If this
value is equal to or greater than 5, round 'up'. If it is less than 5, round 'down'.
Example: Round 8,469 to the nearest thousand.
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The value in the thousands place is 8 , so you inspect the value to the right
of the 8 which is the 4, Since 4 is less than 5, round 'down'.
Hence, 8,469
8o000.

When roundingn
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is the only value that affects the result.
Example. Round 6,749 to the nearest hundred

6749 is between 6700 and 6800.
6749 is 49 unitsaway from 6700 but 51 units from 6800.
Since it is closer to 6700,

6,749 o 6,700.

If you try the short-cut for this problem, you would have to be

careful not to 'look too far to the right'

In other words, the 9

does not 'round up' the 4 to a 5 which in turn 'rounds up' the 7 to
an

. This would result in the incorrect answer of 6,800 !

One method of applying this short-cut that would help to prevent an error like the one shown
above would be to use the notations that follow,
Example.

Round 75 to the nearest ten
First underline the value in the tens place (the position to be rounded).

75
Then, put a check mark

75
Example:

over the value immediately to the right of it.
o''
; 80.

Round 953 to the nearest ten.

953
Example:

Hence, 75

Hence, 953

t 950.

Round 4,452 to the nearest thousand,
4452

So, the underlined '4' is the only value vnu wunld nnoihtlv rn^,mA

and the checked '4' is the only value you would inspect.
Hence, 4,452

- 4000.
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Example: Round

87,000 to the earest ten thousand.

887,000 r 890,000.
Round each of the following to the indicated place.
2,876 to the nearest ten
11,249 to the nearest hundred
6,500 to the nearest thousand

Rounding can be used to eszimate sums.

Example: The sum of 287 + 413 + 875 can be estimated by
first rounding each of the numbers to the largest place
value. In this case, you would round to the nearest
hundred
Thus 300, __

and _

will be the approximations

used to estimate.

300 + 400 + 900 - 1600, the estimated sum.
Hence, 287 + 413 + 875 - 1600.
If you'd like, you could compute the exact sum and then
compare it with the estimated sum In this case, you would
compare 1575 with 1600. This should indicate that the
estimate seems reasonable.
This procedure can be particularly useful when shopping!
Estimate the following sums.
1,567 + 439
23 + 276 + 721
$399 + $599 + $1299
23,900 + 157 + 49 + S
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Rounding can also be used to etinmate products.

Example. The product of 412 x 289 can be estimated by first
rounding the numbers to the largest place value. In
this example, round to the nearest hundred,
Thus, __

and

will be the approximations

used to estimate.
400 x 300 = 120,000, the estimated product.

Hence, 412 x 289 r 120,000.

If in the preceding example you thought to yourself that the only way you could have multiplied
the 400 by the 300 would be by doing a lot of work involving a lot of zeros, think again. There is a
betrer way! An explanation ofthis shorter procedure follows. It will help you to multiply by both
powers often and multiples often.

When any value is multiplied by zero, the result is zero. When any value is multiplied by one, the result is
the original value.
Example. 6x0=0

and 8 x1-8

All powers of 10 are expressed as I followed by a number of zeros equal to the value of the exponent
Example

103

1000

When a value is multiplied by a power of 10, the multiplication can be done by inspection since the result
can be easily anticipated.
Example:

2875

x 100
0000
0000
2875
287500
Note that there are two zeros in the power of 10 that is the multiplier. Those zeros will simply
become the digits in the last two places following the original number since that part of the result

53

reflects the original value
Examples: 89 x 1000 - 89,000
686 x 10,000 - 6,860,000

One way that these problems are sometimes written follows
686
Examples: 89
10000
x
and
x 1000
6,860000

89,000

This leads into a short-cut for multiplying by a multiple of 10.
Example:

To multiply 213 x 400, set it up vertically as

in the previous example.
213
x 400
85,200
What you are really doing is multiplying the 213
by the 4 Then, the two zeros in the 400 , the
multiple of to, simply become the digits in the
last two places in the answer following 852
(the product of 213 and 4).

Estimate the following products.
26 x 1,000

319 x 10,000
439 x 6874
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Rounding And Estimating
Round each of the following to the indicated place.
1. 218

2.

nearest ten

5673

nearest thousand

3. 5.7642

nearest thousandth

4.

34,592

nearest hundredth

5

345

nearest hundred

6.

0.67

nearest tenth

7.

9,372

nearest hundred

8.

8,956

nearest hundred

9.

3.398

nearest tenth

10.

23,455

11.

932

12.

0.3982

nearest ten

nearest thousand

nearest tenth

- 55 -

Round to two decimal places
13.

398.486

14.

9,388.2145

15.

0.237

Estimate each of the following sums by first rounding to the largest place
value. Then do the addition and compare to your estimate.
16.

475
294
206

17.

2429
312
1034

18.

4962
1297
2930

Estimate each of the following products by first rounding to the largest place
value Then do the multiplication and compare to your estimate.
19,

84
x 57

20.

989
x 234
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Mental Math Challenge 2
Fill in the table below with the missing equivalent fraction (in lowest terms),
decimal and/or percent. You will have ten minutes to complete this exercise

Fraction

Decimal

Percent

0.5%
28%
-N4

1

..i ~.J"
'

1

~.~3,

0.8

..

4.0

5
1.2

e..^^^^^
0.015
331%
3
3

10
25%
0.4
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~

~

·

fe

13.
1.5
14
45%
15.

20%

16.
0.005

17.
662%
3
18

32
5

19.
0.7
20.

4

21.
0,75

22.
10%
23.

3_
20

24.

1
25

25.
0.5
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Estimations
Estimate the answers to each of the following problems by rounding each number before the operation is
performed, This exercise will be timed. Do not begin until you are instructed. Work as quickly as
you can.

].

508 + 678

2

12567 18 =

3.

82.499 - 67.745
I

4.

569 x 1986

5

753 + 987 + 445

6.

22.649 - 2,834

_

7.

360,823
- 20,871
.
.

*

S

249,342 x 251,008

9.

$8,099 + $7,909 + $1,903

10.

92,344,005 x 782 >

<

J

__

_

___
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2.3 Approximations of Fractions and Decimals
Decimals can also be rounded using the procedure demonstrated in Section 2.2.
Example: Round 0.157 to the nearest tenth
0.157 is between 0.100 and 0.200
0.157 is 57 units from 0.100 and 43 units from 0.200 .
Since 0.157 isdeosestto 0,200, 0.157

0.200.
.

You can also use the short-cut for this problem. The value in the tenths place is the
1 , so you inspect the value to the right of the 1. Since this value is a 5, round 'up'.

Example. Round 89.3728 to the nearest thousandth.
The value in the thousandths place is a 2 Inspection of the 8 to the right of it
indicates that you should round the 2 up to a 3. Hence, 89.3728 ~ 89.3730.

°

°0

a- MMURi~

0

°°0

The answer will not be altered by omitting or dropping the zeros to the extreme right These zeros are
sometimes referred to as insignificant digits. Hence, in the preceding examples the answers could have
been written as: 0.157

X

0.2

and

89.3728

X

89.373. This supports a common practice in

mathematics of simplifying expressions to reduce the number of required symbols.
There will be times when the directions in a problem will state that you are to round to 'a certain number
of decimal places' This type of wording makes the problem even easier to do since you don't have to
determine what position is being referred to.
Example: Round 8.731 to two decimal places.
This means that the answer should have only two decimal digits m it.
After inspecting the value

, you should conclude that 8.731
61

8.73.

Round each of the following.
12.428 to the nearest tenth
601.386 to the nearest hundredth
0.1439 to three decimal places
0.0495 to the nearest tenth
Rounding can be used to estimate sums, differences, products, and qtotients
of decimals
Example: The sumof 3.07 + 4.81 + 5.16 canbefoundbyfirst
rounding each of the decimals to the nearest whole number
So, 3,

would be the approximations,

and _

Hence, 3.07 + 4.81 + 5.16
Example:

__

The product of 4.87 x 11.3 could be estimated by
x 11.

finding the product of
Hence, 4.87 x 11.3

__

3.79 could be estimated by

Example: The quotient of 12.08
finding the quotient of __

Hence, 12.08 - 3.79-

__

_

Estimate each of the following.
59.487 + 0.85

5.28 x 19.9432
$24.98 + $1549 + $.99
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Sums, differences, products, and quotients of fractions and mixed numbers
can also be estimated
Example: The sum

4

+ 3/

could be estimated by finding the

sum of 5 + 4 which are approximations of the original

9
numbers. Hence, 4- + 3l
Example:

9.

- 3X could be estimated by

The difference of 5

finding the difference of 16 - 3, their approximations.
Hence,

5'

-

3--=13.

Example: The product of 24 x 6

could be estimated by

finding the product of _
Hence, 25 x 6

and

__

Estimate each of the following.
94 + 2'
9± -

94 x 21
45 2'

Estimation can be used in application problems.
Example: On a weekend getaway Holly's expenses were $132.48
for lodging, $87.89 for food, $15.75 for gas and tolls,
and $47.40 for miscellaneous expenses. Estimate Holly's

total expenses.
Rounding each amount to the nearest dollar would
give the following approximations:
$132 + S88

__

+ __

which woud givean

estimate of
- 63 -

For a more "ball park figure" you could round each
amount to the nearest ten dollar which would give
approximations of

_

+ __

+

This less accurate estimate would be

- 64

+_

Estimations Revisited
Estimate the answers to each of the following problems.
1 Heidi ran 2.6 miles, 6.2 miles, 3.7 miles, and 4.5 miles when jogging last
week Approximate her total distance for the week and her average
distance per day.
total =
average -

2 Jim is buying material for a project. He needs 90 yards of red material,
58 yards of green material, and 83 yards of orange material. Approximate
the total yardage needed, then use that to compute the total cost, if each
yard cost $2.98.
total yards
cost-

-

3, The Snoots measured their living room for new rugs. It measured 143 ft
by 19ift and the cost of the rug they picked out was $1.98 per square ft.
Estimate the area of the room and the cost of the rag.
area =
cost =

4 In one week Annette wrote checks for $45.89, $119.67, $37.09, and
$216.45: Approximately how much did she spend that week? If her

account had approximately $500 in it at the beginning of the week estimate
how much she had left by the end of the week?
expense-

balance
5. Marvin buys a 15,6 lb turkey which costs $1.79 per lb. Approximate the
cost of the bird. If he pays with a $50 bill, approximate his change. He is
planning on having four people to dinner (including himself). Estimate how
many lbs of turkey he is allowing for each guest?
cost =
change Ibs. =
- 65 -

Mental Math Challenge 3
Fill in the table below with the missing equivalent fraction (in lowest terms),
decimal and/or percent. You will have ten minutes to complete this exercise.

Fraction

Decimal

Percent
4%

50%
1

10
0.15

180%
75%

3.4
7
10

1
200

0.6
9

20
0.2
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13

2
5

14.
150%
15.
30%
16.

1
4

17.

3
200

3

19,
0.6
20.
120%
21

4
5

22.
400%
23
1.0
24.
0.005
725.

0.28
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2.4 Approximations of Square Roots

Square - a figure, used in geometry, that is a rectangle with the length equal to the width
Example:

A square is the result of multiplying a number by itself
Example:

5 x 5 - 25
52 = 25

is read as "five squaredistwenty five."

25 is called the square of 5 .
We could think of it as the area (or number of units) of the square with side 5 units.

cao

Square root of a given number - that value such that when it is multiplied by itself yields the
given number

The square root of a number could be described as the "reverse of squaring". The square root could be
thought of as the root or side from which the square was made. The symbol used for square root is

Example: -

= 6x6-= - 6

6

What number squared is equal to 36 ? The number 6.
The square root of 36 is 6.

69-

-

Example.

___--__ _ I

-

6 x 6 = 36

62 = 36
Hence, A36
Example:

o10x

0 = 100, so

il

6

-

-

- 70 -

Perfect Squares and Square Roots
Simplify each of the following.

1.

5

.2 o.000
3. (0.3)

2

6.

(45)2

9

(1,2) 2

10. -3
11.
12

13

(0.02)2

14.
14, " ^'0004
15. (3.1)
16. (15
17. (15)2

19. .0
20. (0.1)2
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Approximations of square roots can be introduced by first reviewing the previous discussion on squares
and square roots.
Example:

8i100 , read "the square root of 8100" , means what

number multiplied by itself is 8100. It is equivalent to
finding the side (root) of a square which has 8100 units.
Hence, the square root or side is 90.
Tn r)hwAcl

90

90

A square with side 90 will have an area of
90 x 90 or 8100

Example: Consider

Ji0 .

Can we draw a square with area 40 with a whole number
side (root)?
If the side were 6 the area would be

7
If the side were 7 the area would be

-

-

E

_
_ _

--

-L
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40 is not a perfect square but we can approxiate its root by realizing that it falls
between the whole numbers 6 and 7. The better approximation would be 6, since
40 is closer to the square of 6 than the square of 7.
Hence,

a40

6.

Square roots of numbers that are not perfect squares cannot be expressed as fractions. Therefore, these
square roots are not rational numbers and are called irrationalnumbers. E is an irrational number,
because 3 is not a perfect square We can only approximate square roots of numbers that are not perfect
squares. You may have noticed that Irrational Irv is made up of some irrational parts.

-V

071

3

This is Irrational Irv.

This is the square root of 3.

This is the smbol for pi.

He is usually inational

It is irrational.

It is irational.

i

4 1.732

n

=3,14

Approximation is an invaluable tool when answering multiple choice questions.
Example: (1.2)2 = a.) 2.4

c.) 1.44

b.) 14.

d.) 144

In this problem you are asked to find 12 squared
The problem can be restated as.
Find the area of the square with side 1.2,
The area then is 1.2 x 12 or 1.44

1.2

Hence, you would choose answer c.
1.2

If you don't exactly remember the rules for multiplication of decimals, reason that what
you have is a square with a side a little more than I . So, the area will be a little larger
than a square with side 1 . A square with side 1 has an area of I . So, your square
will have an area a litte larger than I . The decimal point, therefore, must be after the
I to make any sense at all!
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Square Roots
Choose the best answer for each of the following:
I Approximate

2700

a) 1100

b) 40

a) 0,32

b) 0.08

a) 800

b) 400

c) 500

d) 50

2.

4.

c) 0.008

c) 80

d) 0.8

d) 40

o0.0016
a) 0.0008

5. Approximate
a) 1200

b) 0,004

c) 0.04

d) 0.08

42400
b) 50

c) 60

d) 500

6. (0.12)'

a) 0.24
7.

c) 1,44

d) 0.0144

o,0.0049
a) 7

8

b) 14.4

b) 0.007

Approximate

c) 0.07

d) 70

Ti

a) 250. b) 50

c) 22

d) 2500

9. (4.3)2
a) 184.9

b) 8,6

c) 18.49

d) 0.1849

10. Approximate JOO&00
a) S

b) 90

c) 120

d) 5000

11. Approximate (29.8)2
a) 9000
12.

b) 900

c) 60

d) 600

t1024
a) 56

b) 512

c) 320

d) 32
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2.5 Approximations of Percents
Understanding the concept of percent, which has previously been discussed, will provide a variety
of approaches to solving problems containing percents,
Example: A taxable purchase is priced at $80.45 . The consumer wants to approximate the

total

cost which will include a 6% state sales tax.
1%

o -

l

As already noted, multiplication and division by powers of 10 can be easily
completed by inspection. Therefore, when a percent is needed, division by a power of
0 can be a useful tool.
1% of $80.45-

$.80.

6% of $80.45 = 6 x .80 : $4.80
Knowing how to work with a few common percents is quite invaluable when dealing with everyday life
situations. They are as follows:
--- ~ I.,.

r.

i

11

.

o

lUPu/o or a numner - all o the number, or I times the number

50% of a number = - of the number, or the number divided by 2
rn
z

25n of a number

I
-

-

of the number, or the number divided by 4

4
10% ofa number --. Iofthe number, or the number divided by 10
10
Examples: 10% of 40 - 4 (40 divided by 10)
10% of 38 = 3.8 (3.8 divided by 10)
50% of 82 = 41 (82 divided by 2)
25% of $120 - $30 (120 dividedby4)

Find each of the following.

A

25% of 24
10% of 37.68
50% of $288
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.

It is relatively easy to find 20% of a number. First find 10% of the number, then double it (multiply
the answer by 2).
Example: Find 20% of 70
First find 10% of 70, which is 7.
Then, multiply this by 2, which is 14.
Hence, 20% of 70 - 14

Example: Find 20% of $32.
10% of $32 is $3.20.
So, 20% would be 2 x $320.
Hence, 20% of $32 = $6.40.
Being able to perform this operation mentally is quite nelpmi, especially wnen uppmg at a
restaurant!
It is also quite easy to find 150% of anumber. First find 100% of the number (all of it), then find
50% of the number (half of it), and then add the two results.
Example: Find 150% of 82.
First find 100%0

of 82, which is 82.

Next, find 50% of 82, which is 41.
Finally, add the two results.
Hence, 150% of 82 = 82 + 41 = 123

For those ofyou who prefer to only leave a 15% tip, the folllowing example should prove quite useful.
First find 10% of the number (the number divided by 10), then find 5% of the number (half of your
first answer), and then add the two results.
Example: Find 15% of $20.
10% would be $2.
5%' would be half of that result, or $1 .
Now, add these two answers.
Hence, 15% of $20

-

$3

Find 15%, 20%, and 150% of 40.
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Of course, there will be many times when finding the exact answer to the question "What is
XXX% of XXX is not practical, feasible, or desirable. When this is the case it's time to estimate! For
example, let's say that you are in a restaurant and you want to figure out the amount of tip to leave
More than likely, the total amount of the bill will be a decimal amount. It would be most embarrassing to
whip out a calculator to figure out the tip and embarrass yourself in front of either your date, your boss,
or (worst yet) your mother-in-law! But have no fear---you can handle this gracefully!
Example: Approximate 15% of $27.68.
In this case, first round the dollar amount to the nearest
dollar. So, $27.68 would approximate S28
[Sometimes it may be easier to round to the nearest ten
dollars.]
Then, figure the amount of tip mentally.
10% of $28 is $2.80, and 5% of $28 is half of
$2.80, or $1.40.

So, 15% of 528 would be $2.80 + $1.40 or $4,20.
Hence, you should leave approximately a S4 tip
Once again, if this seems to be too difficult, round to the
nearest ten dollars. Finding 15% of $30 mentally
would be easier.
What amount of tip would you leave?
r

-- No
....

i |j

., .,i |.:...:'.. '

oi>i,

; ,
\|. llll

1<
> :.:| ii

; ';d/i:;;
:~;:;!;i:
i;

:i

l~

1:

i.

N

!!:

: .

N-i;

!%
!

... si

; . ri

. !.! ! :. : :
:

:

sf:

i ii-iiiit:![ohl^.those

.
...

; ; ;';"......

: I ., .

; ;i ;

ce
.

||

....

i > ;;;i;ii
.. 11I..

iOi r i ia1e>r

~ ~. ~

.. S.'jips
f.;.
'N ...

,

; .

l~Jdl~ !;:!;::i

ie:'
t...............'...'
;

i ; ; ;: ;.; ;
r ::;;.:: ; . .;
-1
I; I;L;

:

;

- 79 -

5

' ..

; #|!;''!
........

.. I'

>
;;;
:1
. i i>......
il i;i;i:
ii i :!i:ii:i !

;

': "
" '
...:. : : ; : r 1 1 ;-

''
;

; ..L
i; 1: : : r r
: ;::"; il:r r,;. :, , : :;;; , '.

i. ;

In the previous example, the estimation involved approximation of the given
amount n the problem, At times, you may need to approximate the given
percent in the problem to estimate the answer.
Example. Estimate 10.2% of 63.
First, round the value preceding the % sign.
10.2% > 10%

Then find the answer using your knowledge of the
common percents mentioned in this section So,
10%/ of 63

-

Hence, 10.2% s 6.3.
Understanding these relationships will help to determine both approximate
answers and exact answers by calculating mentally.
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Estimating with Percents
Use approximations to find estimates of each of these:
1. Find 25.8% of 4000.
2

What is 48,3% of 1600?

3. 9.8% of 1200 is what number?
4. Find 21% of 82
5. What percent of 800 is 78?
6.

10.5% of what number is 420?

Choose from 1% , 10% or 100%
7. 7is

of 70,

8. 15is

of 15

9. 11is

of 1100.

10. 8.3 is

of 83.

Find exact solutions to each these mentally.
11. 17is 10% of
12. 8.5 is 100%of
13. 9 is 50/%
of
14

7 is 25% of

15. 20 is 33 13% of
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2.6 Test Taking, Studying, and Problem Solving Strategies
It is common for people to become anxious when taking tests. Unfortunately, this anxiety often
affects the results of the test, which then do not give an accurate measure of knowledge. Tests should be
the tools used to determine how to approach the next level of learing. It is therefore especially
important that part of the learning experience be devoted to test taking strategies.
The goal of this unit is to learn how to demonstrate what the test-taker knows by helping to
minimize those common obstacles that usually distort test results. Learning and practicingproblem
solving stategies, study stategies, and finally, test day strategies,should acomplish this goal.
To begin your journey toward this goal, first rip out and complete the timed test on the following
page.
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This is a timed test designed to see how well you can follow witten rstructions.

Follow each step , in order. You will be given three minutes to complete this test

1. Before doing anything else, read the following instructions carefilly and
completely.
2. Write your name and social security number in the lower right-hand corner.
3 Write your age in the upper right-hand comer.
4. Underline you last name only.
5. Tear off the number of stars in the left top comer that is the answer to
100 +24- 121
6. Turn the paper over and draw a right triangle.
7. Underline all of the nouns in step 3.
8 If your first name begins with a vowel, draw a circle around just your first
name.

9. Draw a box around all the even numbers on this page.
10. Now that you are finished reading the instructions, only do steps one and two.
Sit quietly and wait for everyone else to complete the test.
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Directions for Scoring the Timed Test

If you don't already realize it, if you mutilated your page or did anything more than steps 1 and 2,
you need to be more careful when following directions. Are you, by any chance, one of those people
who assemble things bqefte reading the directions? There is nothing inherently wrong with this
approach, but in doing assignments or taking testsfollowing directionsexactly is crucial for success.

Next, fill out the Math Study Skills Evaluation and score.
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Math Study Skills Evaluation
Place a check in the column that best describes how often each of thefollowing takesplace.

seldom sometimes

Problem Solving
1. I read the entire problem before starting.
2. If I can't think of where to start a problem, I feel upset.
3. Before beginning a problem, I ask myself what I am
being asked to find.
4. 1 estimate my answers before starting the computations
5. 1 check answers by rechecking my work.
6. If have trouble with a problem, I mark it so I can ask about it later

Studying for the Test
7. To study for the test, I just read over problems, my notes,
and the text.
8. I always study alone.
9. I study most the night before the test.
10. I re-do a lot of the homework and classwork problems.

11. I sometimes forget the rules and have to look back at them.
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usually

seldom sometimes usually

12. I time myself when practicing.
13. I practice all of one kind of problem at the same time
14. I find out as much as I can about the test format and how it
will be graded.
15 I practice estimating my answers,

Taking the Test
16. My mind goes blank when I take a test.
17. I picture myself doing well on the test.

IS. I get nervous when I take a rest.
19. IfI come to a problem I can't do, I stick with it.
20. I check to see i I've answered the question asked.
21. If my answer is one of the choices, I don't bother checking

22. I start with the first problem and work straight through.
23 I view a test as being given the opportunity to show what I know
24. 1 use self-talk to guide myself through each problem.
25. I estimate my answers before I do each problem
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Scoring the Math Study Skills Evaluation
First look at the checks for the item numbers listed below. Give 2 points for each usually
1 point for each sometimes
0 points for each seldom
point(s)

1

3
4
5
6
10
12
14

_

_
__

point(s)
point(s)
point(s)
point(s)
point(s)
point(s)
point(s)

15

__

point(s)

17
20
23
24
25

_

point(s)
point(s)
point(s)
_ point(s)
_
point(s)
Group 1 total points__

Next, look at the checks for the remaining item numbers listed below. Give 2 points for each seldom
I point for each sometimes
0 points for each usually
2
point(s)
7
point(s)
9
9

point(s)
point(s)

11
__
___
13
]65___
__
18
19
__
1

point(s)
point(s)
point(s)
point(s)
point(s)
point(s)

22

point(s)
Group 2 total points__

Finally add the total points for Groups 1 and 2 together and multiply the result by 2 to get your score.
Group 1 total points + Group 2 total points Grand total points x 2 =

Grand total points

your score

Ifyour score is above 85, you have excellent study and test-taking skills.
If your score is between 70 and 85, you have many good habits, but you can improve your skills.
If your score is below 70, you can greatly improve your skills
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Test Taking, Study, and Problem Solving Strategies Summary
Read through and highlight the importat points in the letter on pages 90 though 94.
Referring to what you've highlighted, fill in the summary below. Compare your summary
with the summary on page 163.
Problem solving strategies

Study strategies

Test taking strategies
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2.7 Using Approximations to Solve Application Problems
Applying your knowledge of percents, paricularly the common percents introduced to you in section
2,5, and the strategies stressed in section 2.6, you will most likely find that "word" problems aren't so
bad after all
Example: Stacey found a dress that she liked on a "50% off--clearance" rack at the local boutique. The regular price of
the dress was $64.95 . About how much would the dress
cost her?
Since 50% ofa number is half of it, find half of the
regular price.
First approximate the regular price to be $64 since
it is easier to find half of an even number mentally
Hence, the dress would cost Stacey around
Example: Danny complained to his dad that he had to pay $2 interest
to his neighbor for borrowing some money at the rate of 10%.
He said, "Gee, I didn't borrow that much offof him!"
Just how much did he borrow?
Think toyourself, "$2 is 10% of what amount?"
In other words, 2 is

of what number?_

Hence, Danny must have borrowed

_

Example: Kevin took his date, Lauren, out to dinner for her birthday.
When the waiter came with the check, Kevin wasn't sure
how much tip to leave. The bill total was $43.78

He

wasn't overly impressed with the service, so he decided to
leave a 15% tip. What amount should he have left9
First round the amount to
Next, find 10% or

, then 5% or

Hence, 15% of $43.78 a $6.60 = aS
- 96 -

tip

Percent Practice
Foreach of te following write
10%,

50%,

100%,

1. $200

2

4200

3. $15,87

4. 65

5. 85,000
6. 324.00

Choose the correct answer usingyour knowledge ofpercents

7. 50% of 360 is

18

180

800

520

5200

800

80

300

3000

252

2520

8, 80% of 65 is

52
9. 40% of 2000 is

8000
10

100% of 30 is
30

11.

60% of 420 -

25.2
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and 150%

One of the numerals in italicprint in each of thefollowing statements will
make a true statement Using your knowledge ofpercents circle the right
choice

12

90% of 6, 60, 600- 540

13. 8%, 80%, 800% of 20- 160

14. 240 -= % of3O, 300, 3000

15. 18 =6%,60%,600% of 3

16.

150% of 640 - 9, 960, 9600

Choose the correct answer:

17. Roseanne bought a purse for $20. Ifthe sales tax in her state was 4%,
was the amount of the tax 8 cents, 80 cents or 8 dollars?

18. Mr. Smith has to pay federal income tax on $ 1800 The rate is 20%.
Is his tax 3.600, 536, or $360?

19. Glassboro High School has an enrollment of about 500 students. On
certain day, 95% of the students were present. Were there about
4800, 480 or 48 students presents?
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Estimating With Problems Involving Percents
Try to estimate the answers using your knowledge of the following percents:
5%, 10%, 20%, 25%, 50%, 75%, and 100%

1. Find 81% of600.

2. 45% of 8000 is what number?

3. 67 is 9.5% of what number?

4. Find 112%of 876.

5. What percent of 400 is 82?

6. What is 4.75% of 700?

7

32 is 205% of what number?

8. Find 15% of $60.
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Find approximate answers for each of the following application problems
using estimation.
9. Lauren pays $310 interest for a i-year loan at 10.5%. About much money
had she borrowed?

10. On a test, Car had 85% of the problems correct. If she got 15 problems
right, about how many questions were on the test?

11. Walt has 27% of his pay withheld for vanous deductions. If he earns $480
each week, about how much money is being withheld?

12. Christiana is taking a test on which she must receive a 74% to earn a B for
the course. If the test contains 80 questions, about how many must she
get right?

13 Carol must make a 9 % down payment in order to buy a new car If
the sticker price of the car is $12,000, about how much money would she
have to put down?

14. Sales tax in a certain state is 5-%. Ifyou intend to buy a TV that sells
for $640, about how much tax would you have to pay?

15. If Bob has $7000 in a savings account, about how much interest would he
earn in one year if the bank offers a rate of 4.65%?

-
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3.1 Introduction and Skill Building Problems
To understand multiplication and division of rational numbers, it is necessary to recognize the
many forms of rational numbers and the methods that may be used to complete their basic operations.
Multipication and division are called "inverse operations"
Example: (multiplication)
Find 3 groupsof(x) 4.
3 x 4 = 12
Example: (division)
How many groups of 4 are contained in 12 ?
?x 4= 12
12
4
Mulhipifcaionr

rules are the same whether the rational number is in fraction form or decimal form since

decimals ae special fractions.
Example: To multiply - x

, you would first multiply their numerators and then

multiply their denominators
So,

a

x

7-

Example: l x 10 -

2i 7

14

I7

However, since

= 0.7 , and

l = 0.11 , 0.7 x 0.11 shouldbe equalto ,77

also, but written in decimal form as 0.077.
This is precisely what the answer is.
0.7 x 0.11 does equal 0.077 because of the following steps:
Step 1: Multiply the 7 times the 11, (numerator times numerator).
This result is 77.
Step 2: Multiply 10 times 100, (denominator times denominator). This result is
1000. Common procedure for this is merely to count the decimal digits in
the problem.
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Step 3: Use the product from Step 2 to determine the position of the decimal
in the product from Step 1

Note that steps 1 and 2 for the decimal multiplicationare exactly the same
as those for thefraction multiplicationl
Hence, the first fraction answer is equivalent ro the second decimal answer
since they both have the same value of 77 "thousandths".

Consider the following examples which show thatfractionmultiplicaiionand decimal nmdliplication will
result in equivalent forms of the same values
x

Example: 2

x

~

=2

2.5 x 0.4 = 1.00 = 1
Example:

2 x

=

x -X

=

_

2 x 0.75 - 1.50
200% of

- 2 xI x-

-=

[Remember that 200% - 2 and'of means multiply.]
200% of 0.75 - 2 x 0.75 - 1.50
C^.IOlo.

'A'1LUzC'.

1

-

-

..

A-

-4 -4

3

0,5 x 0.75
50% of

-

-

_4

x

x 0.75 =

50% of 0,75 =

Example.

of

x
X1

-

0.25 x 0.4

=

-

-

-

Consider the following examples showing the use of the word 'of for
multiplication.
Example: 3 of 300 =

x

=-

-

loo

Example: 25% of 120 = ~ x 120 =
example; lon1a

/;o

ot

ouU,you couiG etner wor wTn ne
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72% in deimal form or in fraction form:
-.- x -

= 144

or
0,72 x 200 - 144
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Division
Choose the correctstatementfor each of the following expressions.

1.

1

6

a) 6 divided by 12

b) 12 divided by 6

2.

3 + 36

a) 3 divided by 36

b) 36 divided by 3

3.

918

a) 9 divided by 18

b) 18 divided by 9

4.

3

a) 3 divided by 4

b) 4 divided by 3

5

0.5

a) 0.5 divided by 3.7

b) 3.7 divided by 0.5

5

5

a) 2 divided by 5
2

b) 5 divided by 1
2

7.

4j)i6

a) 4 divided by 1.6

b) 1.6 divided by 4

8.

I3
0.3

a) 15 divided by 0.3

b) 0.3 divided by 15

9.

141
2

a) 7 divded by 14 2

b)

6.

33.7

7

141 divided by 7

2

Choose a correct expressionfor tkefollowing:
2 divided by 2
2
3

a) 1
2

11.

623 divided by 1002

a) 623
1002

b) 1002
623

12.

0.76 divided by 0.026

a) 0,76)0.026

b) 0.026)0.76

13.

8 divided by 16

a) 8
16

b) 16

14.

3 divided by

a)

o1.

2

b) 2 3 1-l2

23
3

1
2

b) S3

3

2

Choose an equivalent expressionfor each of te following:

15.

0.5

3.7

a) 0.5s)7

b) 3,7j.s

a) --

b) 5-

1

16.

i

5

2

5
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2

> Reciprocal - a number that when multiplied by a given number results in 1
Examples. 4 is the reciprocal of

4

isthe reciprocal of

2

2

since 4 x 4 = I

since 2 x

In general, dividing by a number is equivalent to munltplying by irt reciprocal

Example:

5

of a number means dividing it by 5, so - of 25 means 25 + 5.
5 -

Therefore, 25

of 25
x 25

-

25 x

-

= 25 x

Then, 25+ 5-

Hence, dividing by 5 means multiplying by

, itsreciprocalE

Now, if you followed that --- you deserve a medal!
When diviingfractionsyou first change the problem into an equivalent multiplication problem by

replacing the divisor (the second number) with its reciprocal before multiplying.
Example.

2

Example

4
5

3

xX

= I

6

Example: 3

3
2

6

4Example:

-

+24 = 2 x jT

3x

g

14

2

Multiplying a number by I , or a number equivalent to I, doesn't change its
value. Hence, multiplying the numerator and denominator of a fraction by the
same number results in an equivalent fraction.

When dividng decimals care must be taken if the divisor is itself a decimal.
Example: To divide 2.05 by 0.5 consider the following explanation:
0.5)205 2.05
10
x-0.5
10

2.05
0.5
2,05 x 10
05 x 0

20.5
5

5)=205 = 4.

Hence, to solve 0.5)2.05 first change it to 520.5 .
-
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Multiplication and Division of Rational Numbers
Perform each indicated operation.
1. 1.34 x 2.5

2.

-

I

3 3.9 x 1

4

5.6

0.2

5. 2,4% of 0.3

6. 6 -

7. 2 4 x

S. 5.6 -

9. 3i3 x

3

10. 35% of 2.04

11.

0.3)24

12.

)2

111 -

13.

60 - 1.5

14.

4 x 4

5. (6.1) 2

16. 4 x 1.06

17. 0,05 x 4.21

is. ()

2

19.

132% of 6

20.

1.3 x

21.
2t.

2
3S.2
0.02

22

3 2 x 2.6

1

23. 10% of 82.4

24

4 +4

2
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3.2 Basic Application Problems
Let's reflect on "why" it is necessary to know how to perform basic operations with rational
numbers.
Everyday, in a variety of ways, it becomes important for people to know how to use rational
numbers.
All of us are consumers who make purchases and are involved in transactions that involve money.
As responsible citizens, we all pay taxes. Our paychecks reflect routine deductions based on specific
percents of cut salaries.
Much of the news we are exposed to requires a knowledge of basic math to fully understand the
world in which we live. We hear about the "Prime rate", tariffs on luxury cars imported from Japan,
and studies about foods, medicines, death rates, car insurance, mortgages, loans, etc.
When we travel, we use maps and scales showing distances and sometimes changes in currency
and time. The list is infinite Brefly stated,
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Consider the following problem:
Turkey is on sale for S1.19 per pound. How much would 2 pounds cost?
First

'

ASk viyirFelf "What am I beine asked to find?"

If you are not sure how to find this answer, try asking yourself if you could do
a problem of the same type with easier whole numbers. An example of this
problem could be
Turkey is on sale for Si a pound , How much would 3 pounds cost?

The solution to this problem is easier to see. The answer is $_

Next, think of the step or steps you followed to get the answer to your made
up problem
$1 perlb x 3 lbs.
Do the same step for the actual quantities in the problem.
_ per pound x

lbs

-

$

Notice that there is a decimal and a fraction in the computation. You could
use either form to work the problem out. However, because the answer is
money, using the decimal forms would make more sense.
Notice that the problem we made up is also a good estimate of the answer we
should get.
Last, compare your answer to the estimate.
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Word Problems Using Multiplication and Division
Solve each of the following. Remember to use the suggested steps for problem solving
1. Turkey is on sale for $1.19 per pound. How much would 2

3

pounds cost?

If there are three people sharing the cost, how much should each one
contribute?

2. If one quart of oil cost $1.39, how much would 12 quarts cost? If a case
(12 quarts) is on sale for $16.95, would purchasing a case be a "deal"?

3. Jane's aunt sent her 74 lbs of cookies, which she decided to share with her
3 roommates. How much would each person get? (Assume the cookies are
eqawlay shared)

4. What is the average speed (velocity in miles/hour) of Lani, if she travels
63 miles in 2 hours and 20 minutes? Would you expect to find out she
was traveling on foot, by car, or by plane?

5. A train averages 78.3 miles per hour. If Ted gets on the train at 2 PM, how
far could he expect to travel bv. 7:30 PM?
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One of the most important ideas that we have conveyed throughout our math discussion is that
there are many different correct methods to solve applications. Learning gives us the freedom to select
the method we prefer! One of the commonly preferred methods in specific applications involves the use
of ratio and proportion properties as we discussed back in Section 1,4 . At that time you worked on a
problem that involved the use of a map that was drawn to "scale". Let's review with a similar problem
If an inch is used to represent 10 miles on the map and our trip measures = 4", find the
actual miles we will travel.
Step 1: Set up a proportion.

1 inch
10 miles

our trip in 'inches' on the map
the actual 'miles' we will travel

1"

Thus

10 miles

4"
or simply
x miles

1
10

4
- .
x

Step 2 Solve the proportion for the missing term.
I xx

-

10 x 4

x = 40
Hence, we w1l actually travel 40 miles on our trip

This review of solving application problems using ratios and proportions will prove quite useful in
solving percent problems in the remaining sections of this book.

-
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Ratios Revisited
Use the following information to set up the appropriate ratios. Do not reduce.

A

.;^;^!^^^^

In this banana split

one cherry has 8 calories,
one banana has 100 calories,
and the whole thing has 800 calories.

Write the ratios of

cherries to bananas,
bananas to cherries,
calories in a banana to calories in a cherry,

and calories in all the cherries to total calories.

I

I

0

Consider this group of cheering fans Write the following ratios;
number of pennants to number of fans
number of fans wearing glasses to the number of pennants
number of fans with hats to those without hats
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Proportion Practice
For each of the given proportions, determine the value ofx.
5x= 100

1.

2.

x -40

4

12

4.

4

24

x

1
2

15

1
5. 2._
10

xx
20

1

9= 2

6

r

36

1
5
100

70

2

25

s.3

x

5

2

9x _ 3
6
18
1
10.

500 _
2000
I

200
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Proportion Word Problems
Before doing the following problems you may want to review solving proportions. Make sure there is a
unit match between the ratios Remember, there are always 4 correct ways and 4 incorrect ways to set
up any proportion problem. Don't forget to approximate your answers before beginning each problem
1. Bobby spent $75.50 in 5 weeks (for snacks) Project how much he would
spend on snacks in one year?

2. If a recipe call for 27 cups of flour for every 3 cups of blueberries, how
many cups of flour would you need for 2 cups of blueberres?

3 To prevent AIDS, contaminated items should be washed with a solution of
I cup bleach in 1 gallon of water. If your bucket will only hold 1 quart of
water, how much bleach should you use?

4. If2 Ibs of grapes cost Jim $4.32, how much would 2 lbs cost?

What is the price per pound?

5. Jean's car went 253 miles on 102 gallons ofgas If she fills her 14 gallon
tank, what is the furthest she can expect to travel before refilling her tank?
121 -

3.3 One-Step Percent Problems
If all values were first divided into one hundred equal parts, then each part would be one percent
of the whole quantity. It might be easy to think about the word "percent" as the phrase "per cent" as it
was once used, in another way. Perhaps the relationship of a dollar and a penny would help to remind us

that if a product that was easily and usably divided into 100 equal parts, and cost one dollar, how much
would we get per cent (for a penny). Realistically, in today's world, we probably could get next to
nothing per cent, but the thought might help to make "percent" more clear.
Picture a giant bag of popcorn that costs one dollar. If we were dividing the popcorn equally into
one hundred small bags, each bag would cost one penny, and that portion would be 1%, or

o,r one

of the hundred equal parts.
Comparing how any portion (percentage) of a value, compares to the whole quantity (base) had it
been divided into 100 equal parts, translates the ratio into the language of "percent".
Example: How does 6 of 200 parts translate into the language of "percent"?
?
6
- - -or "What number is to 100 as 6 is to 200?"
100
200
(Think of our previous popcorn example just to reinforce our approach to percent,)
If 200 is the entire quantity, then divided into 100 equal parts, there would be
2 in each part. If 200 cost one dollar, then we could get 2 for a penny, or
"2 is 1% of 200".

How many groups of 2 are contained in 6 ? Three.
Therefore, "6 is 3% of 200" or

3

100

6

200

Although not all problems provide values that are as obvious as the example,
the thinking is the same.
For the statement 20 is 40% of 50, the percent is 40, the whole (base) is 50, and the
remaining part (percentage) is 20. If the percent is written in fraction form, these values can be

20
in a as follows- 40
exprsse
40 - 2
proportion"
expressed in a "percent
100
50
- 123

part (percentage)
percent
(perc
In general terms, a percent proportion" would be p ent _ part
whole (base)
100
Renember, in one ratio the 100 would always be the term under the percent value since it is the
denominator for the percent written in fraction form, To determine where to place the other terms, keep
in mind that the whole (base) will most often follow the word "of ' . Once you have determined the
percent and the whole in a problem, there is only one quantity left and only one place left to put it in the
proportion! Since in any percent problem we would always know two of the three quantities, we could
always solve for the missing, unknown term. Problems solved by this proportionmethod follow.
Example: 12 is 48% of ?
The percent is the easiest value to pick out, so place that into the proportion
first.

?
48
?
100

Next, look for the whole (base). This value is the next easiest to spot since it is
most often after "of'. In this problem it is missing or unknown, so call it 'Y'.
48

?

100

r

Finally, there is only one value left in the problem, the 12 , and only one place
left in the proportion.
48

12

100

x

You are now ready to solve for the missing term in the proportion.
Since x - 25, then 12 is 48% of 25,

Example; ? % of 60 is 20.
The percent would be x (since it is unknown), the whole (base) is
and the part (percentage) must be

x
100

20
60

Since x - 33.3 or 33 , then 333% of 60 is 20.
Example

2 is 30% of 150.
The percent is

, the whole (base) is

part (percentage) is_
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, and the

30

x

100

150

Since x - 45,then45 is 30% of 150

This last problem could also have been solved by a different method, one that has already been
used. To find 30% of 150, you could have first expressed 30% in decimal form as 0,3. Then,
remembering that "of' means multiply, you could have completed the solution by multiplying the 0.3
and 150. Hence, 30% of 150 means 0.3 x 150 or 45 . Keep this in mind whenever you determine
that the percent and the whole or base are given values in a problem. If this is the case, you can always
use this alternate method. As you may have realized, this method is the quickest one if you are using a

calculator.
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Percent "One-Liners"
I

Find 25% of 240

2

16 is what percent of 809

3

827 is 10% of what ntmber?

4.

% of 400 is 72.

5. 34 is 8S%

ofwhat number?

6. 7% of what number is 42?

7. Find 75% of 120.

8. 6.5% of

9. 10-%

is 325.

of what number is 420?

10. What percent of 180 is 120?

11. 65 is 30% of what number?

12, Find 110% of 82

13 40% of what number is 200?
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14. 40 is what percent of 120?

15 What is 125% of300?

16

% of 850?

51 is

17. What is 11% of6000.

18. Find 150% of2000.

19. 500 is what percent of 1500?

20. Find 9.8% of 1200.

Using your knowledge of percents, choose the correct answer for each of the
following
21.

% of 500 is 200.

22. 18% of

23.

24, 92 is

is 72.

is 30% of 150

% of 80.

(4, 40, 400)

*(4,40, 400)

(4.5, 45, 450)

(1.15, 11.5, 115)
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3.4 Application Problems Involving Percents
The significant aspect of having a tool is knowing how to use it. Such is also the case with the
basic math concepts we discuss in this book. Learning to use a tool requires practice, and true
understanding of percent also requires practice.
Some practical applications of percent involve commission, sales tax, and simple interest. An
example of each of these follows.
Example: Gary sells cars at a dealership that offers a 4% rate of commission. This means
that for each car that he sella, he receives a portion (percentage) of the selling
price which is called the commission. What commission would he receive if he sells
a car for $12,000 ?
Percent "onelinef7. Find 4% of 12,000
Estimate: 10% is 1200, so 5% is 600.
Thus, the estimate would be less than $600.
Solution: Using the "percent proportion"

percent _ part (percentage)
100
whole (base)
the percent would be the rate of commission,
the whole (base) would be the total sales amount, and
the part (ercentage) would be the commisston.
Thus, the modified proportion would be
rate of commission _commission

100

total sales

4
x
So, = 100
12000
Hence, x =-

,yhis commission.

Once again, since the percent and the base

are given, you could solve this problem by
converting the percent to decimal form and
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then multiply it times the base.
12,000 x 0.04 = 480

Example: Sara went to the sporting goods store to buy a new soccer ball.
The cost of the ball was $12 and she had to pay a sales tax of
$ .66. What was the sales tax rate in her state?
What percent of 15 is 0.66?

Percent "one-liner"

Solution: The percent would be the sales tax rate,
the whole (base) would be the total sales amount,
and the part (percentage) would be the amount of tax.
tax rate

amount of tax

100

total sales
xT

So, write the proportion -

100

.66
- -.

12

Then 12x - 66, and Y - 5.5

Hence, the sales tax rate was 5.5%
Example: Jesse took out a loan for a year and had to pay $360 interest.
If the interest rate for the loan was 9%, how much money did he borrow?
Percent "one liner": 360 is 9% of what number?
Solution: The percent would be the interest rate,
the whole (base) would be the amount of the loan,
and the part (percentage) would be the amount of interest.
interest rate

amount of interest

100

amount of the loan
9

?

- = 9
So, write the proportion 100
?
Then 9x -

and x -

Hence, Jesse borrowed __
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Applications of Percents
Sales tax, Interest, Commission
Solve each of the following problems by first trying to estimate the answers, and then finding the actual
answer by using the proportion method or a short-cut method.
How much sales tax would Danny pay ol a purchase of $28, if the tax rate
in his stare is 5%?

2

Joan works for Sunshine Realty where she receives a 6% rate of
commission. If she is the agent for a house that sells for $120,000, how
much would she make on the sale?

3 Walt pays $425 interest for a 1-year loan at a rate of 10,5%. Find the
amount of his loan

4. If Joey has to pay a 3 % sales tax in his state and the amount of tax that
he paid on a purchase of a new VCR was $7, what was the price of the
VCR?

5. The Waltons have to make an 8 % down payment in order to buy a new
car. If the car costs $12,550, how much must they put down?

6. Margie works for 5% commission at the downtown boutique. If she
wants to make $1500 a month, how much merchandise would she have to
sdl?

7.

Lori made $5100 on the sale of an $85,000 home. What was her rate of
commission?
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Percent problems may be handled using proportions. Consider the following problem.
If only the top 70% of the students in a mechanical drawing class pass for the year,
how many, in a class of 24, would fail?
j-rsr, change 70U%

o the traction or ratio that it represents.

70%0 =

This means that 70 out of each hundred students will pass the course.
Next use this ratio to set up the proportic
70 (pass
)
100 (total in class)
Solve this proportion,

x (unknown number passing)
24 (total in class)
Because we can not have a part of a

-

person, this number must be rounded to

so

students pass

Is this the answer to the question?
Refer back to the original question. How would you find the correct answer?
The correct answer is

students will fail. Check to make sure your

answer makes sense.

Another way to approach the same problem is to begin by realizing that if 70%
pass, then

% fail Following the same procedure as above, 30% means

30 out of oo students.
30 (fail)
I1o (total in class)
When we solve this proportion x -

_ (unknown number failing)
24 (total in class)
. Here again, we cannot have a

part of a person, so we round off. The answer is

students fail.

Make sure you check this.
There are many other ways to do this problem. Can you think of another way?
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Refreshing Word Problems
Remember to approximate your answers before actually working out the problem.
Remember to practice checking each problem with the words of the original problem.
Remember to use self-talk if you can't get started.

1. Louise receives 11% of any overpayments made in error to the electric
company which she can re-coup for her company. How much
compensation would she receive for finding an error of $23,4237

estimation

exact answer

2. If 232 people out to 348 surveyed prefer the taste of Zesty Zesto's, fill in

the following ad.
% of those survayedptfer ZESTO'S

3. If 2 out of three people surveyed preferred Zesty Zesto's, fill in the
following ad.

_____

% of thse surveyedprefer ZESTO'S

4. Compare the answers in 2 and 3. When a percent is given, what
information is not given? What should a wise consumer always ask about
statements with %'s ?
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5. If 232 people out to 348 surveyed prefer the taste of Zesty Zesto's, what
fraction did not prefer them9 Does this reduced form of the ratio give the
reader any indication of how many people were surveyed?

6. If in a typical Math 010 class, 92% of the students improve their math
scores greatly, in a class of 27, how many would you expect to improve?

7 Lily's allowance was increased by S3. If she received $12 prior to the
increase; by what percent was her allowance increased?

8. Lily's younger brother, Nelson, got wind of the increase and requested his
allowance be increased proportionally. If he is getting $8,00 now, by how
much will his allowance increase?

9. Lily's wise mother approved the increase, with the condition that her
children spend more time doing chores. If Nelson did 3 hours worth of
work for an allowance of $8,00, how much time should he spend after his
increase?

10. In a recent poll, ] 8% agreed with the proposed school budget. If the only
choices were agree or disagree and 54 people agreed, how many people
were polled? In a town of3000, what % were polled?
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Percent Practice 2
For each of thefollowing write
10%,

I

$100

2

5300

3

$18.00

50%,

60%,

40%,

4. 68

5. 80,000

6

$2.50

Choose Ike correctanswer usingyour knowtedge ofpecents

7

92% of 75 is
690

69

8. 65% of 400 is
26

260

2600

9. 6% of 700 is
42

420

4200

963

963

132

1320

6900

10.

150% of 642 is
9.63

11. 15% of 880 =
13.2
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and 140%

One of the numerals in ialicprint in each ofthefollowing statements will
mce a true statement Using your knowledge ofpercents circle the right
choice

12. 46% of 5, 50, 500 = 23

13. 4%, 40%, 400% of 650 = 260

14. 210 - 7% ofSO, 300, 3000

15.

18 = 6%, 60%, 006%

of 30

16. 15% of640 = 96, 960, 9600

Choose the correctanswer:

17. Mary answered correctly 16 of 20 problems on a test. Was her grade
8%, 80%, 800%

IS. Mr. Smith has to pay federal income tax ofSlSO. The rate is 20%.
Was his income $900, 59000, or $90,000?

19. Preppy High School has an enrollment of about 500 students. On a
certain snowy day, 55% of the students were present Were there
about 2800, 280 or 28 students present?

138 -

I

I
I

~~

~

~

~

~

Unit 4

4.1 Introduction, Skill Building, and Order of Operations
I suppose you were beginning to think that we'd never get to the point where we will use addition
and subtraction Let's begin by pointing out some things of which we are all aware. If I have 6 oranges
and each costs 30 cents, I could use the multiplication operation to find that altogether they would cost
$1.80. We also know that we may multiply any two fractions by multiplying the numerators and
multiplying the denominators. We can multiply any two decimals. We can multiply any two quantities.

However, if I take the same 30 cents and 6 oranges, I cannot add them. We can only add (or
subtract) the same kinds of things, the same units. Sometimes this is referred to as adding "like" or
"similar terms. The term "similar can be misleading because we really mean exactly the same kind of

expressions. The term that truly identifies "like" or 'similar" expressions is commensurate.
Commensurate means having a common measure. Therefore, when we add or subtract expressions they
must have a common measure. For example, a term that identifies an amount of money, $1.50 (one
dollar and fifty cents), cannot be added to Or subtracted from a term that identifies a distance, 6.5 miles
Common sense could help us avoid mistakes by recognizing that values that are not
"commensurate" cannot be added or subtracted. If we tried to add the. money term and the distance term
in the example above, what would the answer represent? What label would we give our answer?
Now the fact that only oranges and oranges may be added may not seem particularly insightful,
but it stops us from questioning why and when we need to use common denominators or mne up the
decimal points.
When one adds or subtracts, only the same units can be combined.
Example: To add the numbers 23 + 167, most of us would rewrite the problem as
167
+ 23
We add the 7 + 3 fist because both of those numbers represent "ones" We now
have 10 "ones" which is really 1 "ten" and 0 "ones ' . We then proceed to place
a 0 under the "ones" column and "carry" the 1 over to the "tens" column with the 6
and the 2 And so on, and so on, and so on
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This whole column thing becomes very intuitive for us and is easily extended to decimal problems.
Example:

To add 167.2 -- 23.82, we would rewrite it as

167.2
+ 23.82

again lining up the units to make it easier to add the "same" terms.

We do not need to line up the decimal points in a multiplication problem

--- ^f^^

because we do not need to have like units!
Fractions follow the same format (or procedure) but look a lot more difficult. Again we may
only add like units. Recall that for whole numbers we added the "ones" plus the "ones", etc., and for
decimals we added the "tenths" plus the "tenths", etc, Both of these groups are easy to work with
because they are based on powers often. So, when we get ten of any unit, we have one of the next
higher unit. Fractions, on the other hand, are not all based on ten. When we apply our requirement of
"commensurate" to fractions, the common measure now becomes the denominators of the fractions to be
added or subtracted. Going a step further, the label or denominator of each fraction must be the same for
addition or subtraction to occur, and the denominator of the result must be the same as those fractions
involved in the operation. So, for instance, if we have 6 "eighths" and 4 "eighths", following the same
train of thought as decimals and whole numbers, we now have 10 "eighths". Unfortunately, this does
not equal one of any group, but instead

-

I , with I left which reduces to 1 -. We must be

careful not to add the denominators If we read the problem to ourselves this mistake can be avoided.
Example:

2

+

2

could be read as 2 "thirds" plus 2 "thirds".

After adding, we would then have 4 "thirds" or

;

which is equivalent to 1

If the denominator of the fractions are not alike, change the appearance but not the value of the fraction
by finding a common denominator.
Let's first consider a decimalfractronto illustrate.
Example:

To add 0.]

0.03 , which is the same as

w--would write it as
,we

0,10

0.1

+ 0.03

'

or

+ 0,03

, which is the same as -'-

+

When we line up the decimal points we are actually changing the fraction , to its
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5quivalent form of

It is easy because decimals are based On powers of 10.

'-

It is easy to change the appearance of fractions because the value of a fraction remains the same if it is
multiplied by a form of the number one.
Example: To add - +

, we must change these to equivalent fractions which have the same

denominator
ontryo· 6ptaf
C
P 1o.io, one does;
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One common denominator for this example is 6 , but you could use 12, or others.
Rewriting the problem in a vertical form often helps to organize your work.
2

+ *1

?6

1

1

+ 1

2i
3

t
=

I
6

5
6

So,

t-+

Example: 5 +

is equivalent to i + i

which equals

.

.

The least common denormnator is 24, however, a common denominator can always
be found by multiplying 8 and 12. Hence, 96 is another common denominator.
dW
heno ltaking^or a thes a with fi e.ch:oi 'idea e r ,'ons

+-L

3-

9

5

24

2

-

at t.
0~W.

to
24
24

Example:

k
~~~mmlrr~

Hence, the answer is

12.
24

I + -L
In this example note that one denominato is a fator

ofthe other.

hen this is the

In this example, note that one denominator is a factor of the other. When this is the
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case, use the larger denominator as the common denominator. This will require
fewer steps since only one of the fractions will be changed.
4c
14

2
7

+ - 14

9

14

aL3 ~

Hence, the answer is

,

.

Now for subtraction. Again, and yes we know you must be really tired of haring this, you may only
subractthe same units.
Consider the following:
If we want to subtract 239 - 67 we would set it up as

239
67

First we subtract the "ones"

9 "ones" minus 7 "ones" equals 2 "ones.

239
-67

2
Next we attempt to subtract the "tens". 3 "tens" minus 6 "tens" ... Uh oh! Problem!
So we "borrow" (borrowing is a misnomer because we never give it back but actually
just change the unit to an equivalent value!). We actually take I of the hundreds and
change it into the equivalent number of tens.
1 "hundred" - 10 "tens", then add the 10 "tens" to the 3 'tens" we already have.

Because it is in base ten, adding these is equivalent to putting a 1 in front of the 3.
So, we have 13 "tens". Now we can finish the problem.
12539
- 67

172
Subtraction of decimals is done in the same way. It is easy to do because when we "borrow" I from the
larger unit it is always equivalent to 10 of the smaller unit
Example.

3.'277
-. 865
2 412
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Fractions follow the same method. As with any addition problem the first step would be to change the
problem into an equivalent problem with the same
denominator,
Example:

3-1l

would become

-i

Example: 33
-

NO PROBLEM!^

3i

"NOW

32
would become

I

-

II S

P

THIS
rS A

)

But, not if you understand "borrow"ing" We cannot subtract - from
"borrow" from the "ones" unit (the next larger unit).
3- becomes 2
add I to

.

. So, we

+ I . Now because this is not based on "10's", there is no easy way to

but we do know how to do this problem
=

1+

because this is addition we may only add ifthey have the same
denominator

So, 1 Now the problem is I- +

=a

So, 3 2 becomes 2 ,
-I

a

->

Now this is an equivalent fbrm that we can do.

-1A
This answer seems correct. If we look at the original problem, 3L - 1I should
be a little less than 2. To check, if there is time, we could add 1 + 14 and
see if we get 3

Check this out.

To summarize this example:

-

3-S

=

3

1I

-

16 =

-

2S
1A

IS6
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Now that all four of the basic operations for rational numbers have been demonstrated, the concept of
order of operations can be introduced.
If a computation of rational numbers includes several basic operations, such as addition
subtraction, multiplication, and division, and perhaps includes some other concepts such as exponents and
radicals (square roots), the final result depends on the order in which these operations are completed. It
is important to follow these steps:
Step 1 - Do the arithmetic that is inside sets of parentheses. Perform the operations inside the
parentheses using the same rules for order of operations. (Treat the calculation inside
each set of parentheses as if it were a separate problem.)
Step 2 - Evaluate numbers that have exponents and also those that are expressed in radical form.
Step 3 - Starting at the left, do the operations of multiplication and/or division in the order in
which they occur going from left to right in the problem.
Step 4 - Complete addition and/or subtraction from left to right in the order in which they occur.
Example: 8-2'2+ (7'-6x3+2) + 5
Step 1: 8.2 + (71

(9x/25)

6x3:2) + 5 - (9 x25) [The underlined part is to be done next.]

(49 - 6x3 -2+) + 5

8-22+

82'

+ (49 -18

82'

+- (49

8-2 + (

2) + 5

9) + 5
40

(9x5)

(45)

(45)

) + 5 - ( 45 )

8+2 + 40 + 5 - 45
Step 2

8-4 + 40 + 5 - 45

Step 3 2 + 40

+ 5 - 45

Step 4: 42 + 5

- 45

Step 5

Step 6

47 -

2

45.

[answer]

~imnrlir iicinT thp nrAipr nf nnM'tinnc

F····r'&

I

g--,

3 2 + 4 x (6
16

91-da

5) + 2

(10 + 3 x 2) + 0 x 5 2
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Addition And Subtraction of Rational Numbers
and Order of Operations
Add or subtract each of the following:
1. 2.6 +5.03

2. 6+412

3.

4.56- 1.3

4.

14-

5-

5

3.56-2*876

6

16

7.

l

- 10

+5A
3

8. 3 11 - 2

9

51-41
5

3

10. 3+ 12.235

11,

12-81S

12. 64
-36 7
7
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Simplify each of the following using the order of operations.
13.

3+9-3

14. 30- 6-12 -3

15. 20 -(3+4-2)

16. (16-2 x 3) x 1.1

17. 2 +7½x2
186
18

2

23

6' ÷.3

19. 48 + (2

+4)

20. 12-(3 -2

21.

2 )+4.3

(3+9)-3

22. (24+4)- -5

23. (2+13 x 2.1) - 2.7

24. 2.45 + 3.8

9

x 0
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4.2 Percent of Increase or Decrease Problems
Problems that require using the concept of increase or decrease occur daly in the lives of all
consumers Knowing how to evaluate the different applications helps in making impor&nt decisions.
Getting the most for your money is not being "cheap", it is being "SMART"!
These problems, often referred to as increase/decrease problems, may also be thought of as "twostep" percent problems since they most often require two basic steps in their solutions The two steps
would be the one to find the missing percent, part(percentage),or whole(base), and either an addition or
subtraction step, Some sample applications would include:
1 Finding the final cost after tax (percentage)has been added to the original cost (base)
2. Finding the final cost after a discount (percentage) has been deducted from the original cost
(base).
3. Determining the amount of tax (percentage) that has already been added to the original cost

(base).
4. Determining the original cost (base) if the rate of discount (percen) and the discount
(percentage)have been given.
5. Finding the percent of increase or decrease (percent) of a value that has changed.
In general, the original ost or the original value, the one that occurs first, is the whole(ase) in the
problem. Thepercnt of increase or decrease is thepercent, and the actual increaseor decrease is the

part(percentage),
A modified "percent proportion" follows:
percentof increaseor decrease
100

amount ofincrease or decrease
originalamount

Percent becomes an extremely useful tool because it allows a common rule or group of computations to
be applied to all values that could possibly be anticipated Evaluating the final cost, inluding sales tax, of

any purchase is a good example of this fact.
Example: Find the final cost of a refrigeator after a sales tax of 6% is applied (added). The
original cost of the refrigerator is $900.
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[This kind of problem is one that is very common. Here are two methods
that you can use to solve it.]
Method 1:
Step 1: First find the amount of the tax (the amount of increas).
You are given thepercent of increase to be 6%, and you
are also given the originalamount of 900. So, write your proportion.
6
100

x
900

Since x - 54, then the amount of tax is $54.
Step 2 To determine the final cost you must add the tax to the original cost.
Hence, $900 + $54 = $954, the fral cost of the refrigerator.
Method 2:
Step 1 Since the percent and the base are known, you can find the amount of tax
by multiplying 900 by 0,06.
Step 2. You would still need to add that product, 54, to the 900 for the final
cost which is $954,
[An alternative to these two steps would be to first add 100% + 6% mentally,
and then multiply 900 by 1.06 to get the final cost of $954. When the
original value is increased by a percent of it, the final value becomes the result of
100% + the percent of increase.]
Another common example, one that uses a percent to be deducted (subtracted), involves discounts on
purchases.
Example: A coat that originally cost $200 is on sale. The discount is 25%. Find the final eost.
Step 1. First find the amount of discount (amount ofdecrease).
25
100

x
200

or

2 x 200
0,25

or

- of 200

would all yield the same result of 50.
Hence, the amount of discount (a percentage of the original cost) is $50.
Another way to say this is that the coat is on sale for "$50 off.
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Step 2: To determine the final cost you would subtract the discount from the
original cost,
Since 200 - 50 = 150, then the final cost of the coat is $150.
To describe the change that may occur over time of a value, it becomes useful to translate specific values
into percents of the original value. Especially in situations where specific values are not necessary, and a
general discussion of a trend or a comparison are needed, percents help to convey a clear picture.
Example: In September 1994, the number of students enrolled in math classes at G.C.C. was
1500 In September 1995, the number of students enrolled ir math classes was 1605 .
Find thepercentofincrease.
[Keep in mind that in order to use the "percent proportion for increase/decrease
problems", you'll need to know both the original amount and the amount of increase
or decrease before attempting to find the missing percent.]
Step 1: First find the amount of increase by subtracting the original amount
(1994's enrollment) from the new amount (1995's enrollment).
1605 - 1500 - 105 , which represents the amournt of increase.

Step 2

You now have enough information to complete your proportion
with only one unknown value, the percent.
Remember: in a problem concerning percent of increase/decrease, the
specific amount of change is always compared with the original amount
or the amount that chronologically occurred first. So, put the value that
occurred first (in 1994) in the place for the original amount.
x
OO

105 (amount of increase)
1500 (originalamont)

Since x = 7, then the percent of increase is 7%.
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A Potpourri of Percent Problems
1. The retail sales tax rate in Florida is 4% Find the total cost of a $3500 car.

2. Herman Hues, a paint salesman, has a 10% commission rate. What is his
commission if he sells $4800 worth of pain?

I^^s^^^^ttt
^^I~fe'SK-SS

3. A scratched rerigerator regularly priced at $460 was sold at a 10%
discount. What was its new price?

4. The highest price paid at an auction for a vintage bottle of wine was
$13,200. If the sales tax was 5%, how much tax was that?

5. The original price of a ping-pong paddle was $9.70, find the new price after
a 20% price increase.

6. The sales tax on a car was $150, and the sales tax rate was 5%. What was
the purchase price (before taxes) of the car?
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7. A super soaker is on sale at 20% off its regular $15 price. What is the sale
pnce?

8. Find the new price of a gold bracelet after a 210% price increase, if the
original price was $32.00.

9. The retail sales tax rate in California is 6%. Find the total cost of a lava
lamp selling for $15.50.

10. Jo Cool, an agent, books a band for $98,500. Her commission was
$6860. What was the rate of commission?

11 A company had 66 fewer employees in July of 1995 than in July of 1994.
If this represents a 5 5% decrease, how many employees did the company
have in July 1994?

12. A stereo system is marked down from $450 to $382.50. What is the
discount rate?

13 A school's enrollment was up from 950 students in one year to 1064
students in the next. What was the rate of increase?
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4.3 Application Problems
As more and more consumers today are clipping coupons and shopping for the "best deal", keep
in mind that effective and efficient "bargain shopping" requires a good working knowledge ofpercents.
Smart shoppers should be aware of advertisements that may be misleading or misinterpreted, therefore
they should "do their homework" when comparison shopping.
Example: Suppose a piece of luggage that regularly sold for $79.99 is on sale for $19.99 at a
discount store with an accompanying ad that reads, "$60 off'. If the same item is for
sale at a department store with the same regular price and the ad reads as follows, "All
luggage---60% offi", which store is offering the better deal? (Round the prices to
the nearest dollar to make it easier.)
Since the amount of savings is already known for the discount store, calculate the
amount of savings at the department store and then compare these amounts.
Discount store: Savings is $60.
Department store: Find 60% of $80 to obtain the amount of savings
60% of SO - 48, so the savings would be $4 .
Hence, the discount store is offering the best deal.
Example: Suppose you are shopping at the mall and an item that interests you is marked "$10
off". You assume that this is a 'real buy' since the item regularly sold for $50. But
your thrifty shopping companion mentions that the same item is on sale at a store
on the lower level for 25% off If the regular price is the same at both stores, which
store is offering the better deal?
One way to solve this problem would be to find the percent of discount at the
upper level store and compare it to the 25% which is already known for the other
store. Since $10 is the amount of discount (decrease), a proportion can now be
set up as follows:

100

-

xI(amount of decrease)
. Since x = 20, the percent
50(ongzinalamount)

of discount at this store is only 20% . Hence, the lower level store has the best
deal. Can you think of another way to solve this problem?
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Bargain Shopper
Consider the following items for sale at:
Cheapo's and Bargain Basement (B.B.)
In each case you will find the saleprice, best store and the difference in
savngs between the two stores,
1. Bread Machine

regularly $249.99

On sale at Cheapo's for $50 off regular price

Cheapo's =

On sale at B.B. for 25% off regular price

B.B. =

Best Choice =
Savings Diff. =

2, Waffle ron - regular price $39.99

On sale at Cheapo's for 15% off regular price

Cheapo's -

On sale at B.B. for $5.00 off regular price

B.B. Best Choice =
Savings Diff. =

3

Supreme Cotton towels - regularly $8.99

On sale at Cheapo's for 331% off

Cheapo's -

On sale at R.B, for $6.49

B.B.

Best Choice =
Savings Diff. -
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4. 16 piece beverage set - regular price $25.00

On sale at Cheapo's for $19.99

Cheapo's -

On sale at

RBB -_

B.B. for 35% off regular price

Iest Choice Savings Diff -

If you wanted to purchase all four items at the same store, (because of time
constraints) which store should you shop and what would your total cost be?

Sum of all four items:

Cheapo's B.B. =

Best Choice Savings Diff. -

If the cheaper store is far away, over a toll bridge and with metered parking,
for a total round trip cost of $15.00 and the other store is right up the street,
would this change your choice?
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Serious Student Shopper
The following are adsfor Bargain Barn:

a) What is the sale price?
b) What is the percent saved?
c) Dance City has the same shoes for
30% off the regular price. Which
store has the better deal?

a) What is the amount of savings?
b) What is the percent saved?

$30
Solid iron Iron
A1 the whistles & bells
Reg. $49.99

c) Cheap Mart had the same item for
25% off the regular price. Which
store has the better deal?
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a) What is the sale price?
b) What is the amount of savings?
c) Phone World has the same phone
for 3 off. At which store should
shrewd consumer shop?

If Hobby Hut has these same skates
for 60% off the regular price, which
store has the best deal?

s~~~~~~~~
Go-Go rollerblades

BLOWOUT SALE

Save $60
3 ga

.:..9.....................
...

Bargain Barn has all their closeout
tennis equipment on sale for 50% off
the original price and on one special
day gives another 10% off the already
reduced price. What percent of the
original price is the consumer actually
saving?
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Test Taking, Study, and Problem Solving Strategies Summary

Problemsolving strategies
1. Read the entire problem before attempting any activity.
*focus on what you are asked to find
*do not make up your own problem
*use self-talk to guide you
'estimate the answer
*check your answer by comparing to your estimate
*re-read the question to make sure the answer you have is to the question
being asked
t try to rely on understanding instead of rules
*mark any problems that you need help with

Study strategies
I. Studying math is practicing problems
*make sure you have answers for the problems you do
*practice checking your answers by estimation
*mix-up the kinds of problems you practice (flash cards might help)
*use self- talk while practicing
*time yourself when practicing
*if possible practice the same time of day as the test will be given
*took back at quizzes, homework, or classwork for practice problems
*break up your study time, study more frequently but for shorter periods
*work with a buddy, give each other problems to do
2. Find out about the test.
*what is the test format (multiple choice)
*how will it be graded
*how many problems
*how much time

Test takiig strategies
1. Put yourself in the best mental frame.
*use relaxation techniques
*picture yourself doing well
*think of the test as showing what you can do
21 Follow the directions.
3 Review with yourself time constraints and decide how much time to allow for
each problem
*Ifyou can't start a problem or can't finish within your time, mark the
problem and come back later.
*for multiple choice tests, if you can rule out any answers do so then come
back later
*after you have done the problems you can do, go back and work on the ones
you had difficulty with
4. Solve the problems. (see above.)
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Review
1 (0.03)2

-

2.

The price of a $24 math book was reduced by 33 % . How much does it cost now?

3

Write 1 +

4

32.3

5.

Write -%
2

as a decimal.

+

5.07 as a decimal.

6.

130)3.939=

7.

What is 20 percent of 20 7

8.

If 4 boxes of pencils cost $3.08 , how much will 7 boxes cost?

9.

8
--+
9

1
2
-5
3

10. Which of the following is the closest approximation to 17.001 x 2.2222 ?
a 35,000

11.

b. 350

c. 35

d. 0.0035

8
0.016

-

12. Stephanie found some money on the sidewalk. If she spent -

of the money for books

and - for a new radio, what fraction of her money did she have left?
4
13. 0.74 +

4

14

7 is what percent of 28 ?

15

Vo0016

16

8

17

12 boys in the senior class are on the track team. Ifthis is 5% of the boys in the class,

5

x 4- =
4

how many boys are in the class?

18

12
3
7

165 -

19. Which of the following is the closest to 20000 ?
a. 200

c. 140

b. 100

d. 400

20. If 28% of the 250 employees at the local building supply store worked overtime hours
for the last week, how many employees worked regular hours for that week?

Answers: 1. 0.0009
43
9. -4
45
17. 240

2. $16
10. c

11 500

18. 28

4 27.23

3. 1.0036

19. c

12. 20

5. 0.005

13. 0.99

20. 180
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6. 0,0303

14. 25%

15. 0.04

7. 4

S. $5.39

16. 38

20

f

T*E* S*T

Count the number of times the letter f appears in the paragraph below. You have two
minutes to finish. You may not mark the page.

Answer: page 173
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Book Worm Problem
While this problem looks deceptively spmple, it is actually quite difficult. As a
matter fact, only about one person in a hundred is able to solve it the first time around.
The problem is included because it is extremely instructive.
There are four volumes of Shakespeare's collected works on the shelf. The pages
of each volume are exactly 2" thick. The covers are each

-

6

thick. The bookworm

started eating at page I of volume I and ate through to the last page of volume IV. What is
the distance the bookworm traveled?

ISIiBI

FUT-7

Answer: page 173
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How many squares are there in the following diagram?

Hidden Squares Figure

I

-

I

-

-

-

--

-

---

K-

-

-

Answer page 173
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Answers and Suggestions
1. There are 46 'f s' in the "f test" Turn the paper upside down and then count the letter 'f shapes
without reading the words
2. The bookworm traveled 5 inches. Notice the position of the first page of Volume I and the last page
of Volume IV in the diagram,

-I

.

MMMMMMIOF(

ml

I-I

-I

I-I

_-I

-I

I-I

_-

-I

I-Is

lI_

-I

I-

l

I-

I-

I-

Key: The correct answer is 30, developed as follows: 1 whole square, 16 individual squares,
9 squares of 4 units each, and 4 squares of 9 units each.
Discussion Questions:
1. What factors prevent us from easily obtaining the correct answer?
(We stop at the first answer. We work too fast.)
2. How is this task like other problems we often face?
(Many parts comprise the whole.)
3. What can we learn from this illustration that can be applied to other problems?

- 173 -

Magic? Recipe for Succeeding
in Math

Make sure you are where you belong.

Attend all classes and be prompt,
Get assignments done for the next class so you'll be
ready to progress.
Improve your understanding by asking questions. Get
involved by working with other classmates.

Connect-recognize how math concepts are connected
to each other and how the concepts connect to
daily life.
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DerStudent,
'You may use theformz elw to take notes. It is sugestedtiat you write the
prow6fem in tihe ft column and any e£pfuitho ugfits in the rgit cofumn,
Pfiotocopy this sieet, if needed

DearStudent,
tao e notes. It is suggested thatyou write tie
You may use theform 6eowto
proSlems in thei1ft column andany fiepfultrouwghts in the Tiht column.
Photocopy this sheet, if neded

Card Games
Fish; (1) Deal 7 cards to each player (three or more players); place the remaining cards in a draw pile.

(2) Each player takes a turn asking player to the left for a "match" to complete a "book", A
"book" consists of 3 cards that are equivalent forms (fraction, decimal, percent) of a rational

number.

(3) a. If the player on the left does have a "match", she gives it to the first player. The first
player may then lay down a complete "book" of 3 equivalent cards, if possible. It is still
the first player's turn, so she can ask the next player for a "march"
b. If the player on the left does nol have a "match", he says "Go fish" At this time, the
original player must draw a card from the draw pile. If this card is a match, the player may
lay down a complete "book" of 3 equivalent cards, if possible. It is still the first player's
tur, so she can continue to ask for cards If the drawn card is not a match, play passes to
the next player.
(4) The game ends when the draw pile is depleted, and the player with the greatest number of

"books" wins.
War: (1) Play with two players
(2) Divide the deck in half
(3) Keep each pile face down in front of each player.

(4) Both players simultaneously turn one card face up and compare them,
The player with the larger valued card takes both of the cards and places them in a separate
pile to be used when his original pile is depleted. If the two cards are equivalent, both players
simultaneously turn 3 cards (W-A-R) face down. They then proceed to each turn a 4th card
face up and compare their values. The player with the larger valued card takes all S cards,
(5) The game ends when one player runs out of cards or if allotted time has ended. The player
who acquired the greatest number of cards wins.
Up and Down the River: (Play with 3 or more players.)
Hand 1: Deal out 10 cards to each player.

Each player, beginning with the dealer, bids the number of tricks that he thinks he will
win ranging from 0 - 10. (A player wins a trick if he has the highest card of the suit
being played.)
The last person to bid may not bid the number of tricks that would allow everyone to
make what they bid.
Example: Player one says "4", player two says "2", ........ player three may bid
anything except 4.
Dealer leads, and the suit (fraction, decimal, or percent) must be followed, if possible
Example: If a fraction is lead, players must follow with fractions.
If a player cannot follow suit, he may play anything but he can't take the trick.
Score. (See below.)
Hand 2: Deal out 9 cards to each player. (Follow procedure for hand I but base it on 9.)
Remaining hands: Deal out 8,7,6,5,4,3,2,1, then 1,2,3,4,5,6,7,8,9,10 for a complete game, or go
as far as time allows.
Scoring: At the end of each hand every player gets I point for each trick he takes in. He also
receives 10 bonus points if he makes exactly the number of tricks he said he would.
Additional games: Players can make up their own versions of matching games such as "Concentration".

